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EXECUTIVE SUMMARY 

n 

n 

Engineering Technologies Associates, Inc. (ETA) performed a Preliminary Assessment (PA) of m^ 

Fort Carson, Colorado, including a site visit and review of all available relevant documents. L 

No environmental sampling was conducted as part of this investigation. 
0 

D 

Fort Carson has been owned by the U.S. Government since 1942. It has been operated by the 

U.S. Army since then as an active training installation. Fort Carson serves several tenants, 

including the 3650th Colorado National Guard; the 3/87 Army Reserve component; the Defense 

Reutilization and Marketing Office (DRMO); the Joint Personal Property Shipping Office; the 

U.S. Army Audit Agency (USAAA) (Westem Region); the 6th Region U.S. Army Criminal 

Investigation Division Command (USACIDC); the Naval Reserve Center; the Defense Printing 

Service; and the Defense Financial Accounting System. Fort Carson has two sub-installations, T 

one at Fort Missoula, Montana, and the other at Fort Douglas, Utah. 

The principal industrial operation at Fort Carson is repair and maintenance of vehicles and 

aircraft. Activities associated with this operation include routine oil changes and lubrications, 

washdowns, painting, refueling, battery repair, radiator servicing, brake repair, tune-ups, 

component rebuilding, transmission repair, parts machining, and engine rebuilding. Some other j 

industrial operations that have been conducted at Fort Carson since 1942 include painting, 

photographic and printing activities, processing excess materials and property for disposal, small-

arms reconditioning, and drycleaning. 

Thirty-nine sources of potential environmental contamination by CERCLA substances were 

identified at Fort Carson, including: 

landfills, 

burning and detonation grounds, 

an oily-waste equalization basin, 

battery shops, 

viii 
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a former vapor degreasing operation, 

drainage ditches, 

hazardous waste storage areas, 

sewage treatment lagoons and areas of treated sewage land application, and 

a former print shop. 

The most significant pathway of potential contamination migration on Fort Carson is the 

groundwater pathway. Six locations of suspected releases to groundwater were identified. Four 

locations of suspected releases to surface water were also identified, as were 37 locations of 

suspected soil contamination. No suspected releases to the air pathway were documented. 

Fort Carson is located immediately upgradient of the Fountain Creek alluvial aquifer, an aquifer 

that is used extensively for municipal and agricultural water supplies. However, no evidence 

was located to demonstrate that contamination from locations on Fort Carson has migrated to 

that aquifer. Other targets for potential contaminant migration'from Fort Carson include 

wetlands along Fountain Creek, habitat of five federal- or state-listed threatened or endangered 

species, and nearby population centers, including the municipalities of Colorado Springs, 

Stratmoor Hills, Security, Widefield, and Fountain. 

Although suspected releases to the groundwater pathway have been documented, low 

concentrations, limited migration potential, and large distances to receptors lead to the 

conclusion that observed groundwater contamination at Fort Carson presently poses limited risk 

to human health or the environment. There is no evidence to indicate that groundwater 

contamination has migrated beyond the boundaries of Fort Carson. 

Suspected releases to the surface water pathway at Fort Carson have generally been of a sporadic 

nature and of low quantity. Little risk to human health or the environment is posed by suspected 

surface water contamination at Fort Carson. 
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1.0 INTRODUCTION 

This Preliminary Assessment (PA) of Fort Carson, Colorado was prepared by Engineering 

Technologies Associates, Inc. (ETA) under Contract No. DACA31-92-D-(X)45, Delivery Order 

0008, for the U.S. Army Environmental Center (USAEC). The objective of this investigation 

is to review all available information and applicable guidance, perform a site reconnaissance, 

and accumulate this data into the PA report which is required for all federal facilities placed on 

the Federal Facilities Hazardous Waste Compliance Docket. Fort Carson was placed on the 

docket in 1988, and the CERCLIS number for the facility is CO2210020150. This PA was 

prepared in compliance with the Comprehensive Environmental Response, Compensation and 

Liability Act (CERCLA) and the Superfund Amendments and Reauthorization Act (SARA). 

Potential Hazardous Waste Site Preliminary Assessment Forms are included in Appendix A. 

Activities performed in conjunction with preparing this report included a review of documents 

in the files of the USAEC, Fort Carson, and the Colorado Department of Health. Visits and/or 

telephone calls were made to document target populations, biota, and sensitive environments in 

the area. The site reconnaissance phase of this investigation was conducted from March 21, 

1994 through March 29, 1994, by Mr. Kim Walters, Ms. Isobel McGowan, and Mr. Robert 

Lewis of ETA. ETA personnel were accompanied by Ms. Laura Haslbeck and Mr. James 

Roche of the USAEC, and by Mr. Robert Noyes, Mr. John Cloonan, and Mr. Steve Snyder of 

Fort Carson. 

1 - 1 



2.0 SITE DESCRIPTION, OPERATIONAL fflSTORY, AND WASTE CHARACTERISTICS 

2.1 Location 

Fort Carson (38°45'N, 104°47'W) is located in the east-central portion of Colorado at the foot 

of the Rocky Mountain Front Range. The installation, occupying more than 138,000 acres in 

El Paso, Fremont, and Pueblo counties, is approximately 8 miles south of Colorado Springs and 

75 miles south of Denver (see Figure 2-1). Fort Carson is roughly triangular in shape, bounded 

by Colorado State Road 115 on the west and by Interstate 25 on the east. The installation is 

approximately two miles wide at the north end and 15 miles wide at the south end, and about 

24 mUes in length from north to south. 

Fort Carson is situated in the Front Range urban corridor that extends along the east side of the 

Rocky Mountains from Colorado's northem to southem boundaries. The Front Range urban 

corridor is a rapidly-growing metropolitan area with ever-decreasing rural areas separating the 

major municipalities of Fort Collins, Denver, Colorado Springs, and Pueblo. Agricultural land 

is the predominant land use east of the municipalities making up the urban corridor. To the 

west, the topography rises rapidly to the Rocky Mountains, and includes grazing land. National 

Forests, and State and National Parks. 

Access to Fort Carson is via one of several entrance gates. The installation is an open post, 

with three entry gates attended. No identification checks are performed during working hours, 

between 0500 hours and 1900 hours. 

2.2 Site Description 

The main installation areas are: 

the cantonment area at the northem apex; 

Butts Army Airfield, six miles south of the cantonment area near the east 

boundary; 

2 - 1 
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unimproved or open operations land; and L 

the Pinon Canyon Maneuver Site (PCMS), a non-contiguous parcel comprising ri 

about 260,000 acres, located about 150 miles southeast of Fort Carson proper. LJ 

The eastem portion of Fort Carson is in the Colorado Piedmont section of the Great Plains 

Province. The westem portion is in the foothills of the Rampart Range section of the Southem 

Rocky Mountains Province. Low plains, high plains, and low hills are the primary land forms. 

Low plains dissected by Fountain Creek tributaries dominate the easternmost area of the 

installation. The southeast, west-central, and westem portions consist of gentiy to strongly 

rolling high plains. The west-central portion is characterized by low hills with rounded to sharp-

crested hills, rocky surfaces, and some gentiy rolling uplands and shallow canyons with nearly p 

vertical walls. The cantonment area is located in the high plains land form. Elevations above 

mean sea level range from 5,400 to 6,200 feet in the low plains, 5,400 to 6,400 feet in the high P 

plains, and 6,000 to 6,800 feet in the low hills. 

The climate in the Fort Carson region is semiarid. Despite the latitude and elevation of the site, 

temperatures are relatively mild. The mean maximum temperatures in the area are about 85 "F 

in July and 42°F in January. Mean minimum temperatures range from 57°F in July to 16°F 

in January. Extremes in temperature are relatively rare and of short duration in this area. 

Due to the distance of Colorado from major sources of moisture, eastem-moving storms lose 

much of their moisture in passage over mountain ranges to the west; a large part of the 

remaining moisture falls as rain or snow on the mountain tops and westward-facing slopes. Fort i 

Carson, lying on the eastem slope, receives relatively small amounts of precipitation from these 

storms. Annual precipitation in the area averages 15.7 inches, with the 2-year 24-hour event 

reported at 1.95 inches (Higginbotham et al, 1976). Because cold air cannot carry significant 

amounts of moisture, storms moving from the north into Fort Carson have very low moisture 

contents. The frequency of such storms increases during the fall and winter months, and 

decreases rapidly in the spring. Snowfall occurs primarily from September to May, with the 

heaviest snowfall in March. Average annual snowfall in the area is 42.9 inches. 

2 - 2 
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2.3 Operational History and Waste Characteristics 

2.3.1 History of the Tn.<rfaHatinn 

Fort Carson is an active military training facility for both weapons qualification and field 

training. It is home to the 4th Infantry Division (Mechanized). The primary mission of Fort 

Carson is the training and readiness of aU assigned and attached troops to ensure combat-ready 

forces. Fort Carson also serves several off-post satellite units and activities in its geographical 

area of responsibility, and has two sub-installations. Fort Missoula, Montana, and Fort Douglas, 

Utah. Fort Carson training, administrative, logistical, and other services are also utilized by the 

U.S. Air Force Academy, Cheyenne Mountain Air Force Base (AFB), Peterson AFB, and 58 

Reserve components in nine states. Tenant organizations at Fort Carson include the 3650th 

Colorado National Guard; the 3/87 Army Reserve Component; the Defense Reutilization and 

Marketing Office (DRMO); Joint Personal Property Shipping Office; U.S. Army Audit Agency 

(USAAA) (Westem Region); 6th Region U.S. Army Criminal Investigation Division Command 

(USACIDC); Naval Reserve Center; Defense Printing Service; and Defense Financial 

Accounting System. 

Construction of Fort Carson began in 1942, shortly after the bombing of Pearl Harbor. The 

installation was known originally as Camp Carson, and served primarily as a training facility 

for more tiian 100,000 soldiers during World War n. The 71st, 89th and 104th Infantry 

Divisions trained at the installation. The fort was also the site of the Mountain Training Center, 

the Army Nurse Corps Training Center, and an internment camp for 9,000 German and Italian 

prisoners of war. 

In 1946, the War Department declared Fort Carson a permanent military post. Activities at the 

fort were greatiy reduced, and only 600 personnel remained at tiie site. During tiie 1950s, the 

mission of the fort continued to be basic and advanced training for combat-ready troops. 

Reserve and National Guard units were located onsite during the Korean Conflict. The fort also 

served as a separation center where more than 100,000 soldiers were processed between 1951 

2 - 3 
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and 1953. In 1954, the name of the installation was officially changed from Camp Carson to 

Fort Carson. 

In 1961, Fort Carson was selected as the site for a new army training center, but the center was 

phased out after one year. The 5th Infantry Division (Mechanized) was activated and stationed 

at the fort between 1962 and 1964. Several events occurred in 1965 that physically changed the 

installation. Camp Hale, near Leadville, Colorado, was closed, and all of its buildings were 

transferred to Fort Carson (ES&E, 1983). The camp had been used as a recreation area for Fort 

Carson since 1957. In addition, approximately 78,500 acres were acquired, increasing the size 

of the installation to 138,500 acres. The fort was now large enough to support and train an 

entire division. Concurrentiy, military strength at the fort was increased from 10,000 to 25,000 

troops between 1965 and 1967 with the escalation of tiie Vietnam Conflict. Also in 1965, two P 

floods occurred in the region that caused major damage to the area and the fort. The first flood 

resulted in the loss of several lives and $100 million in damage to the region. Another flood | 

that summer caused $160,000 in damages at the installation. 

D 
Throughout the 1970s, the mission of the fort continued to be the maintenance and training of 

combat-ready troops. The 4th Infantry Division (Mechanized), also known as the "Iron 

Horsemen," was deployed to Fort Carson from Vietnam. As of 1994, operations at the fort 

were carried out by approximately 22,000 personnel, including 4,300 civilians (R. Noyes, 

written communication, 1994). 

The developed (cantonment) area of Fort Carson is located at the northwest tip of the reservation 

and is contiguous with the southem boundary of the city of Colorado Springs. This ^ 

approximately 6,000-acre area contains most of the facilities on Fort Carson, such as troop and 

family housing; administrative, maintenance, fire support, recreation, supply and storage j ^ 

facilities; utilities; and some military training areas. 

Butts Army Airfield (BAA) is located approximately six miles from the main cantonment area 

and occupies 570 acres. BAA also has administi^tive, maintenance, fire support, supply, and 
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storage facilities; utilities; and recreation areas. The remaining area of Fort Carson is 

unimproved operations lands, used for live fire artillery, small arms practice, maneuver 

operations, and bivouac training. 

The Pinon Canyon maneuver site (PCMS) comprises about 260,000 acres located about 150 

miles southeast of Fort Carson proper. PCMS was acquired by the Army in the early 1980s. 

Since about 1985, training exercises have been conducted at this facility. Training is conducted 

in 30-day sessions for up to 6,000 troops once or twice each year, although 12,000 National 

Guard troops also performed training exercises there one year. Between 8 and 11 military and 

civilian personnel are on-site daily at the PCMS cantonment area. 

2.3.2 Water Supply. Water Use, and Wastewater Disposal 

Fort Carson purchases treated water from the City of Colorado Springs (CCS) for domestic, 

industrial, and irrigation use in the cantonment area. From 1974 through 1980, the quantity 

purchased averaged 3,400 acre-feet per year (Leonard, 1984). More recentiy, CCS personnel 

estimated that Fort Carson purchases over 2,750 acre-feet per year (Lamar Burch, CCS, 

personal communication, 1994). Potable water used in downrange training areas on Fort Carson 

is transported to areas of activity from the cantonment area, as needed (Rich Pilatzke, Fort 

Carson, personal communication, 1994). 

Surface water is diverted from Littie Fountain, Littie Turkey, Turkey, Red, and Rock Creeks 

for direct use in irrigation and for storage in reservoirs. Reservoirs provide flood control, 

regulation of diversion ditches, and opportunities for military training related to maneuvers and 

water purification. Fort Carson uses water from Keeton Reservoir (along Route 115 on the 

westem boundary of the installation) to recharge reservoirs in the southem portion of the 

installation Reservoirs on Fort Carson are extensively used for recreation, wildlife-habitat 

management, and conservation. Water from the reservoirs is used for irrigation, constmction, 

and firefighting. Wells located throughout Fort Carson are used to provide water for military 

training, recreation, irrigation, fire control, dust suppression, constmction, and wildlife. 
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Wastewater from the cantonment area is conveyed by sewer to the sewage treatment plant (STP). 

Treated wastewater is released to an unnamed tributary of Fountain Creek adjacent to and south 

of the STP, During the irrigation season, some of the wastewater is disposed by applying it on 

the Fort Carson golf course. 

Constmction of the industrial waste treatment plant (IWTP) was completed in 1981 to provide 

treatment of oily wastewater. Prior to constmction of the IWTP, wastewater from most vehicle 

wash racks was discharged to the storm drainage system. Until the late 1940s, waste oil from 

maintenance areas was spread on roads and ranges for dust control, or was placed in landfills. 

2.3.3 Industrial Operations 

The principal industrial operation at Fort Carson has been the repair and maintenance of vehicles 

and aircraft. The Consolidated Maintenance Facility (Building 8000) performs specialized repair 

of tactical and heavy constmction and engineering equipment. Vehicle maintenance at all unit 

motor pools includes routine oil changes and lubrications, washdowns, painting, and refueling. 

Other vehicle maintenance activities include battery repair, radiator servicing, brake repair, tune-

ups, component rebuilding, transmission repair, parts machining, and engine rebuilding. 

Aircraft maintenance has been performed since the 1940s. Increased use of helicopters in Army 

operations has expanded aircraft maintenance operations at Fort Carson in recent years. Aircraft 

maintenance is performed by the Directorate of Industrial Operations and by various military 

units in hangar facilities at Butts Army Airfield. 

The Directorate of Engineering and Housing (DEH) operated a paintshop in Building 207 until 

about 1980. Waste generated at this facility, including approximately 60 liters per month of 

paint thinner and residue from bmsh and sprayer cleaning, was reportedly dumped into a sink 

that discharged to the sanitary sewer. An exhaust-vented spray booth used in this shop was 

removed in 1980. 

D 

D 
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The Training and Audiovisual Support Center operated a photographic shop in Building 6138, 

which reportedly produced about 2.6 gallons per week of silver-containing fixer, and about 5 

gallons per week of developer from the standard film processing operation. In addition, about 

100 gallons per month of waste fixer, developer, and bleach are generated by E-6 process 

developing. Intermittent silver recovery efforts began in 1972. Silver is currentiy recovered 

from the standard fixer, except for small, hand-processed batches, which are discharged without 

recovery. Silver is not recovered from E-6 wastes, which reportedly contain littie silver. All 

liquid waste from the photographic shop is discharged to tiie sanitary sewer. 

The DRMO, a tenant activity at Fort Carson, receives excess materials and property from 

federal facilities located in Wyoming and Colorado and processes tiiem for disposal. 

Historical operations include a small-arms reconditioning operation located in Building 8000. 

The reconditioning operation, conducted from 1971 to 1977, included a parkerizing metal 

finishing process. The plating tanks and related equipment for parkerizing were dismantied and 

removed when the operation was discontinued. It was reported that, at its peak during the early 

1970s, the small-arms reconditioning operation processed 3,000 weapons per month (ES&E, 

1983). 

Drycleaning was performed onpost in Building 401 from 1942 to 1981* The equipment for this 

operation has been dismantied and removed. 

2.3.4 Hazardous Substances Management. Storage^ and Disposal Practices 

Hazardous substances used, stored, and disposed at Fort Carson are handled in accordance with 

the Hazardous Waste Management Plan (Fort Carson, 1994a). As hazardous waste is generated 

at locations around the installation (motor pools, vehicle maintenance, building 

constmction/demolition, etc.) the wastes are collected at satellite accumulation points. Wastes 
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for each waste stream' are collected at the satellite accumulation point up to a maximum of 55 

gallons total. When a satellite accumulation point approaches or reaches the maximum capacity, 

the waste is transported to the treatment, storage, and disposal facility (TSDF) (Source 17, FTC 

025) where it is contracted for off-site disposal. Table 2-1 presents a list of hazardous waste 

satellite accumulation points at Fort Carson. 

n 
u 

D 

Table 2-1. Hazardous Waste Satellite Accumulation Points 

Point 

No. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

.0 

u 
12 

Bldg. No. 

9072 

501 

749 

1682 

8110 

Range 145 

Range 123 

MPRC 

3669 

7501 

8007 

1302 

Operator 

4th Engineers 

124 Signal 

104th Military Intelligence 

l/3rd Air Defense Artillery 

Mobilization Training Equipment Site (#64) 

Range Control, Downrange 

Air Burst Range Control, Buckley Air National Guard, Downrange 

Range Control, Multi-Purpose Range Complex, Downrange 

Aviation Maintenance Shop, Pikes Peak Community College 

Hospital Maintenance Contractor & MEDDAC 

Force Integration Vehicle Storage Branch 

Directorate of Engineering and Housing Maintenance 

' A waste stream is a specific kind of waste; for example, spent solvent, waste oil, batteries 
are each a separate waste stream. 
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Table 2-1 (continued) 

Point 

No. 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

3> 

Bldg. No. 

NCFS 

8030 

8300 

401 

1692 

8113 

8930 

8030 

1882 

1982 

2692 

2992 

3092 

8200 

1382 

2792 

2946 

2392 

2492 

Operator 

Naval Construrtion Forces (SEEBEES), Downrange 

704th Maintenance Support Battalion (MSB), Company C, D, & E 

704th Maintenance Support Battalion (MSB) 

740th MSB, Company A (Class II & IV) 

5/29th Field Artillery & 172nd Chemical Company 

CMS #5 

U.S. Army Reserve Center, Equipment Concentration Site, #42 

64th Forward Support Battalion, Company B 

31st Chemical Company & 3/29 Field Artillery 

Battery C, MLRS, 10th Field Artillery, Battery A, 26th FA 

l/12th Infantry Battalion 

2/12th Infantry Battalion 

3/68th Armor Battalion 

64th Forward Support Battalion 

4th Forward Support Battalion 

HHC 1st Brigade & Log School Generator Shop 

HHC, 3rd Brigade 

l/8th Infantry Battalion 

2/77th Armor Battalion 
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Table 2-1 (continued) 

Point 

No. 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

. 45 

46 

47 

48 

49 

1 ^̂  

Bldg. No. 

2082 

9628 

515 

207 

2496 

9604 

4633 

4634 

9620 

8152 

8030 

8152 

1982 

8142 

3292 

3488 

635 

8000 

342 

Operator 

2/35th Armor Battalion 

l/4th Aviation Battalion (AVN), 4/4th AVN, Co F, 2/158th Air 

AAFES Gas Station 

Paint Shop 

HHC 3rd Brigade 

4th AVN, Company F, 1/10 Cav, Co E, Medical Detachment 

10th CASH 

4 SSB 

l/4th AVN 

360th Transportation Battalion 

4th FSB, Company A 

10th Mobile Army Surgical Hospital & 73rd Trans Battalion 

HHB DIVARTY 

183rd Maintenance Battalion 

299th Engineer Battalion 

52nd Engineer Battalion 

759th Military Police 

Directorate of Logistics 

Defense Reutilization and Marketing Office 

D 
D 
D 
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Table 2-1 (continued) 

D 

Point 

No. 

51 

52 

Bldg. No. 

7804 

9248 

Operator 

Golf Course Maintenance Shop 

TSD Facility & 90-day Consolidation Point 

n u 

D 

D 
n 

0 

Waste oil is accumulated in tanks (see Appendix E), which are pumped out when full. The 

pump operator tests the oil removed from the waste oil tanks using a Chlordetect method (for 

detection of chlorinated solvent constituents). Waste oil found clean of chlorinated compounds 

is transported to the Building 1399 Equalization Basin (Source 35), where the contents of the 

tank tmck are allowed to settie prior to pumping. When settling has occurred, the water fraction 

is discharged to the equalization basin, and the waste oil fraction is containerized in waste oil 

bladders. The full waste oil bladders are contracted to an off-post disposal contractor. If waste 

oil contains detectable levels of chlorinated compounds, a sample is collected and submitted for 

analysis. If it is determined to be hazardous, the oil is properly containerized and labelled, and 

consigned to the DRMO for off-post disposal as a hazardous waste. 

2.3.5 Pesticides and PCBs 

Pesticides (insecticides, herbicides, rodenticides, and algaecides) have been used on Fort Carson 

to maintain grounds and stmctures. Pesticides are stored or used by the DEH Entomology 

Section, tiie DPCA Golf Course, Battalion Field Sanitation Teams, Fountain-Fort Carson School 

District, and the Post Exchange. Fort Carson has developed a Pest Management Plan, including 

information regarding handling, storage, and disposal of pesticides. The Pest Management Plan 

was not available during the document review. 

One incident involving pesticides is reported in ESE, 1983. In August 1981, heavy rains caused 

flooding of Buildings 212 and T-204. ESE (1983) reported that the flood waters were 

n 
u 
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contaminated with chlordane (73.6 percent, 14 liters); diazinon (0.5 percent, 2 liters); malathion 

(57 percent, 15 liters); FICAM (1.0 percent, 1.8 kilograms); and sevin (50 percent, 0,5 

kilograms). The report further states that, after the flood, water inside the curbed storage areas 

was placed in dmms and retained as a hazardous waste. Mr. Bob Stone, current Supervisor 

(three year tenure) for Fort Carson's pest management plan, and a pesticide applicator for about 

17 years, reports tiiat no release of pesticides to tiie environment occurred as a result of this 

incident (Bob Stone, Fort Carson, personal communication, 1994). 

A survey of in-service transformers has been conducted to identify transformers containing 

polychlorinated biphenyls (PCBs) using nameplate information. An analysis of dielectric fluid P 

is conducted on transformers that are removed from service. Transformers containing PCBs 

have previously been removed by a hazardous waste contractor. There are no records of PCB 

spills. 

2.3.6 Asbestos Surveys/Abatements 

Mr. Nick Palotto is in charge of the asbestos survey and abatement program at Fort Carson, 

When renovation or building demolition projects are proposed, Mr. Palotto's office contracts a 

survey for asbestos and lead paint at the premises in question. If the results of the survey show 

that asbestos containing materials (ACM) and/or lead-based paint are present at the subject 

premises, abatement is performed by a contractor that is retained by Fort Carson on a yearly [ 

contract. The abatement contractor is responsible for proper containerizing and disposal of 

wastes generated during the abatement. \^ 

3.1.3 
— 

In 1990 and 1991, the U.S. Army Corps of Engineers contracted a survey of ACM at housing [̂  

units on Fort Carson (EA Engineering, 1991). This report was not available during the 

document review. No other comprehensive surveys of ACM have been completed. L 
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2.3.7 Radiological Materials 

Radiological materials are stored or used by the 95th Service Company and other entities at Fort 

Carson. The 95th Service Company is a DARCOM detachment assigned to tiie 704th 

Maintenance Battalion and performs divisional Radiac calibration. The calibrators are licensed 

under Nuclear Regulatory Commission Byproduct Material License 29-01022-08, held by tiie 

U,S, Army Communications and Electronics Command. The calibrators are stored in Building 

8000; also at Building 8000, unserviceable radioactive devices are stored prior to contracted off-

site disposal. Disposal of all radiological materials is coordinated through the division's 

Radiological Protection Officer, who coordinates with Division Chemicals for disposal. 

The radiological materials storage facility at Building 8000 is a secure facility, and is marked 

with warning signs. The area is subjected to periodic wipe tests, and radiation film badges are 

wom by personnel in the area. No problems were reported with either the monitoring of the 

storage area or exposure to personnel. 

The use of radioactive isotopes at the hospital is confined to iodine-125. Waste iodine-125 liquid 

is discharged to the sanitary sewer. The total discharge to the sewer is less than 1 curie per year 

and is diluted to concentrations below the drinking water standard. Waste iodine-125 solids are 

decayed 10 half-lives in Building 8000 and tiien discarded in tiie sanitary landfill (ES&E, 1983). 

2^3.8 Pinon Canyon Maneuver Site Operations 

During the site visit to Fort Carson, ETA personnel were accompanied by Fort Carson and 

USAEC personnel for a site visit to PCMS. Operations at PCMS are conducted to conserve and 

protect environmental resources. No accidents having potential environmental impacts have been 

reported. No hazardous substances are stored or disposed of on-site. Sanitary refuse is 

collected at designated points, and hauled back to Fort Carson for disposal. Sewage treatment 

is conducted on-site, with the system consisting of four aerating ponds and a septic leach field. 

No routine vehicle maintenance activities are permitted on site. Waste generated from any 

required or emergency maintenance procedures is containerized and hauled back to Fort Carson. 
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Several underground storage tanks (USTs) have been excavated and replaced with aboveground 

storage tanks (ASTs). Reportedly, these tanks contain new product only, not waste oil or other 

waste substances. A spill of JP-4 (jet fuel) occurred during removal of one of the USTs, and 

soils have been excavated to remediate the contanunation. Because POL is regulated under 

statutes other than CERCLA, it is not covered in this PA report. 

The only known CERCLA substance used at PCMS is a herbicide, Hyval XL Sterilant. This 

product is used in quantities of about 30 gallons per 10 acres to suppress weed growth along 

railroad tracks. Application has been made every 2 or 3 years since 1983 or 1984, in 

accordance with product use guidelines. 

2.3.9 CERCLA Sources 

Under CERCLA, the EPA defines "source" as, "an area where a hazardous substance may have 

been deposited, stored, disposed, or placed". Also, soil that may have become contaminated 

as a result of hazardous substance migration is considered a source. In general, however, the 

volumes of air, groundwater, surface water, and stream sediments that may have become 

contaminated through migration are not considered sources. Constituents that are defined as 

hazardous substances, pollutants, or contaminants are listed in CERCLA Sections 101(14) and 

101(33)(EPA, 1991). CERCLA, under tiie petroleum exclusion clause, eliminates petroleum 

products (cmde oil or any fraction thereof) from consideration as contamination sources. Other 

exclusions under CERCLA include naturally occurring substances (e.g., radon), and biological 

wastes. 

Each CERCLA source identified during the Fort Carson PA document review and site visit is 

described in the following section with a narrative description and a table showing analytical 

data, if available. Location of each source is plotted on Figure 2-2. Sources are identified by 

a sequential number, by name, and by the Fort Carson RMIS number in parenthesis. 

Photographs taken during the on-site visit are referenced under each source narrative description, 

and are compiled into a photo log in Appendix B. Sketches of the location of each source, 

prepared from available documents and/or during tiie site visit, are contained in Appendix C. 
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Source 1 - Landfill No. 1 (FTC 005) 

This source is the active sanitary landfill at Fort Carson, comprising about 240 acres in T15S, 

R66W, Sections 28, 29, 32, and 33, southwest of the cantonment area. The landfill area is 

mostiy fenced (six-foot chainlink), and is attended from 7:00 am to 3:30 pm, after which time 

the access gate is locked (Larry Reisinger, Fort Carson, personal communication, 1994). It has 

been used from 1973 to the present, and has received sanitary waste, constmction debris 

(including asbestos), and sludges, A small impoundment for wastewater containing oLl and 

grease was located in the southeastem comer of the landfill area. Sanitary wastes were 

originally placed into trenches oriented northwest to southeast along the southwestem side of the 

fenced landfill area, while the northeastem portion of the area was used for constmction debris. 

The fenced, attended landfill area has been expanded to the northeast and sanitary wastes have 

been placed in southwest-northeast trenches in the northem portion of the landfill. Daily cover 

is provided, and when full, final cover is placed (cover depths unknown). The landfill is 

constmcted in thin, unconsolidated coUuvial and landslide deposits that overlie the Pierre Shale. 

Photograph No. 1 shows Landfill No. 1. 

Ten monitoring wells surround the landfill, most of which are dry aU year. Two of the 

monitoring wells may contain small amounts of leachate at some times during the year 

(USAEHA, 1992). Analytical data for tiiis source are presented in Table 2-2. 

Table 2-2. Landfill No. 1 Analytical Groundwater Data 

Contaminant 

benzene 

1,2 dichloroethane 

cis-1,2 dichloroetiiene 

1,2 dichloropropane 

Concentration 

(USAEHA, 1992) 

0.003 mg/l 

0.003 mg/l 

0.083 mg/l 

0.017 mg/l 

Concentration 

(Rinehart, 1993) 
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Table 2-2 (continued) 

Contaminant 

perchloroetiiene 

trichloroethene 

bis (2-etiiylhexyl)phthalate 

phenol 

2-metiiylphenol 

di(etiiylhexyl)phthalate 

barium 

chromium 

cadmium 

lead 

silver 

mercury 

arsenic 

selenium 

metiiylene chloride 

Concentration 

(USAEHA, 1992) 

0.066 mg/l 

0.140 mg/l 

0.023 mg/l 

0.060 mg/l 

0.006 mg/l 

0.007 mg/l 

Concentration 

(Rinehart, 1993) 

0.039 mg/l 

0.004 mg/l 

0.016 mg/l 

0.186 mg/l 

0.025 mg/l 

0.0010 mg/l 

0.406 mg/l 

0.644 mg/l • 

0.055 mg/l 

D 

D 

NOTE: Values in table reflect only data above detection limit. Blanks may 
indicate parameter was not detected or was not tested. Refer to Appendix 
F for full analytical data reports. 
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Source 2 - LandfiU No. 2 (FTC 006) 

This source is located along the hillside east of the cantonment area (T15S, R66W, Section 15). 

The approximately 140-acre landfill received sanitary waste, sludges, and waste petroleum, oil, 

and lubricants (POL) from 1960 until 1978. The easternmost portion of the landfiU is reported 

to have received significant amounts of sludges (USAEHA, 1988b). A combined trench and 

area fill method was used at this landfill. The landfill area is fenced on all boundaries with 3-

strand barbed wire to a height of approximately four feet; the access gate is locked at all times, 

but no attendant is present. 

The landfill is constmcted within thin unconsolidated coUuvial and landslide deposits that overlie 

the Pierre Shale. At least the uppermost portion of the cover soU is composed of terrace 

aUuvium material, and includes gravel and cobbles, some more than 10 inches in size. Depth 

of cover at this landfiU is unknown. 

In 1988, The U.S. Army Environmental Hygiene Agency (USAEHA) found tiiat the southem 

portion of the landfiU generates leachate. At times of high rainfaU, leachate from this landfiU 

has reportedly reached the Clover Ditch drainage system (USAEHA, 1988b). 

Twenty-one monitoring wells have been instaUed in the vicinity of LandfUl No. 2 (R. Noyes, 

Fort Carson, personal communication, 1994). Analysis of groundwater samples showed 

concentrations of metals, nitrates/nitrites, TCE, PCE, and other substances. Analytical data for 

LandfiU No. 2 are shown in Table 2-3. 

2-17 



Table 2-3. Landflll No. 2 Analytical Groundwater Data 

Contaminant 

trichloroethene 

1,2 dichloropropane 

perchloroethene 

acetone 

dichlorobenzene 

TPH 

toluene 

aluminum 

antimony 

cadmium 

chromium 

cobalt 

iron 

manganese 

Concentration 

(USAEHA, 1988a) 

0.021-0.060 mg/l 

0.17-0.22 mg/l 

0.483-6.060 mg/l 

Concentration 

(USAEHA, 1988b) 

0.053 mg/l 

0.0008-0,0026 mg/l 

0.001-0.225 mg/l 

Concentration 

(ICF, 1991) 

0.0013 mg/l 

0.00171 mg/I 

0.0012 mg/l 

0,190 mg/l 

0.00262 mg/l 

4.2 mg/l 

0.001 mg/l 

220 mg/l 

0.140 mg/l 

0.0247 mg/l 

0.177 mg/l 

0,0506 mg/l 

416 mg/i 

7.7 mg/l 

Concentration 

(USAEHA, 1992) 

0,002 mg/l 

0,845 mg/l 

33.7 mg/l 

-

Concentration 

(Rinehart, 1993) 

0.008-0.021 mg/l 

0.0017-0,0132 mg/l 
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Table 2-3 (continued) 

Contaminant 

boron 

vanadium 

selenium 

nitrates/nitrites 

silver 

1,2 dichloroethane 

barium 

lead 

mercury 

arsenic 

copper 

zinc 

beryllium 

Concentration 

(USAEHA, 1988a) 

1.6-103 mg/l 

0.038-0,050 mg/l 

0,140-0,520 mg/l 

0.0002 mg/l 

0.02-0.14 mg/l 

0,12 mg/l 

Concentration 

(USAEHA, 1988b) 

0.01-0.19 mg/l 

3.4-350 mg/l 

0.02 mg/l 

0.10-0.18 mg/l 

0.003-0,005 mg/l 

0.01-0,02 mg/l 

0.01-0.05 mg/l 

0.008 mg/l 

Concentration 

(ICF, 1991) 

1.33 mg/l 

0.348 mg/l 

0,0506 mg/l 

220 mg/l 

Concentration 

(USAEHA, 1992) 

0.106 mg/l 

180 mg/l 

0.144 mg/l 

0.002 mg/I 

Concentration 

(Rinehart, 1993) 

0.380-2.67 mg/l 

0.012-0.026 mg/l 

0.006-0.132 mg/l 

0.091-0.229 mg/l 

0.0001-0.0058 mg/l 

0.268-1.134 mg/l 
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Table 2-3 (continued) 

Contaminant 

1,1,2-trichloro-

1,2,2-trifluoroethane 

metiiylene chloride 

2-butanone 

bis(2-ethyl hexyl) 

phthalate 

benzene 

methyl t-butyl ether 

C4Hg isomer 

Concentration 

(USAEHA, 1988a) 

Concentration 

(USAEHA, 1988b) 

0.027-0.074 mg/l 

0,020-0,030 mg/l 

0.006-0,079 mg/l 

0.009-0.370 mg/l 

0.007 mg/l 

Concentration 

(ICF, 1991) 

Concentration 

(USAEHA, 1992) 

Concentration 

(Rinehart, 1993) 

0.434-0.612 mg/l 

0.110-0.142 mg/l 

NOTE: Values in table reflect only data above detection limit. Blanks may indicate parameter was not detected or was 
not tested. Refer to Appendix F for fuU analytical data reports. 
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Source 3 - Landfill No. 3 (FTC 007) 

This source is located northwest of LandfiU No. 2 (T15S, R66W, Section 15), and was reported 

to have been used from 1957 untU 1960 for disposal of sanitary wastes, sludges, and waste POL. 

The approximately 64-acre landfiU has indistinct boundaries, and may have been a small, 

uncontroUed dumping area. No monitoring wells or analytical data exist at this source. The 

landfiU is unfenced and unattended, and depth of cover is unknown. Landfill No. 3 is shown 

in Photograph No. 4. 

Source 4 - LandfiU No. 4 (FTC 008) 

This landfiU is located in the northem part of the cantonment area (T15S, R66W, Section 8), 

and was reportedly used for about 6 months during 1957 to receive sanitary waste and possibly 

smaU amounts of sludge and waste POL (USAEHA, 1988b). It is located on 14 acres just west 

of the DRMO. The landfiU is reportedly located in an area of shaUow water table in the Piney 

Creek Alluvium (tributary to the Fountain Creek aUuvium). BuUdings have subsequentiy been 

buUt over the former landfiU, and three monitoring wells surround it. Total depth of cover at 

tius landfiU is unknown. Photograph No. 5 shows tiie location of LandfiU No. 4, including the 

buildings now estabUshed on the surface of the landfUl, and tiie drainage ditches along its 

boundaries. 

Three groundwater monitoring weUs are located near Landfill No. 4, Analytical data at tiiis 

source show elevated concentrations of chromium (3,75 mg/l), and detectable concentrations of 

toluene (0.0002 mg/l) and styrene (0.0004 mg/l) in groundwater. Analytical data for LandfiU 

No. 4 are presented in Table 2-4(a). 
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Table 2-4(a). Landfill No. ^ 

Contaminant 

barium 

chromium 

selenium 

Niti^tes/Nitrites 

bis(2-

ethyUiexyl)phtiialate 

iron 

sUver 

toluene 

styrene 

cadmium 

lead 

mercury 

arsenic 

Concentration 

(USAFHA, 1988b) 

0.127 mg/l 

0.065 mg/l 

0.023 mg/l 

3.4 mg/l 

0.040 mg/l 

\ Analytical Groundwater Data 

Concentration 

(USAEHA, 1992) 

3.75 mg/l 

7.42 mg/l 

0.302 mg/l 

0.0002 mg/l 

0.0004 mg/l 

Concentration 

(Rinehart, 1993) 

0.023-0.159 mg/l 

0.0021-0.158 mg/l 

0.379-0.907 mg/l 

0.0099-0.0278 mg/l 

0.0071-0.0175 mg/l 

0.109-0.208 mg/l 

0.0001 mg/l 

0.96-3.70 mg/l 

0 

n 
Q 

0 

0 

NOTE: Values in table reflect only data above detection Umit. Blanks may 
indicate parameter was not detected or was not tested. Refer to Appendix 
F for fuU analytical data reports. 
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Table 2-4(b). LandfUl No. 4 Surface Water Analytical Data 

Contaminant 

barium 

chromium 

cadmium 

lead 

stiver 

mercury 

selenium 

arsenic 

Concentration 

(Rinehart, 1993) 

upstream-0.122 

downstream - 0.132 

upstream - 0.0162 

downstream - 0.0054 

upstream - 0.0014 

downstream - 0.0024 

upstream - 0.042 

downstream - 0.062 

upstream - 0.0013 

downstream - 0.0026 

upstream - 0.0003 

downstream - 0.0003 

upstream - 0.971 

downstream - 3,220 

upstream - 0,126 

downstream -0.117 

Source 5 - Landfill No, 5 (FTC 009) 

This source is located in the old horse and mule bam waste area in the northeast comer of the 

cantonment area (T15S, R66W, Section 10), The landfiU was operated from 1946 untU 1956, 

and received sanitary waste, constmction debris, sludges, and waste POL, Building 8831 was 

constmcted on the landfiU and, during constmction, some filled material was relocated within 
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tiie landfill (ES&E, 1983), Also during constmction, friable asbestos reportedly was exposed 

(Fort Carson, 1992), The boundaries of the landfiU are not weU defined, and it was previously 

believed to be much smaller in size than the 26+ acres now reported. The landfUl is located 

partially within the Piney Creek AUuvium, a shallow aquifer tributary to the Fountain Creek 

aUuvium. The landfiU is unfenced and unattended, and total depth of cover is unknown. 

Photograph No. 6 shows the location of LandfiU No, 5, 

Eight groundwater monitoring weUs are located near Landfill No. 5. Analytical data for Landfill 

No. 5 are presented in Table 2-5(a). 

Source 6 - Landfill No, 6 (FTC 010) 

Source 6 is an approximately 64-acre landfiU located in the cantonment area (T15S, R66W, 

Section 17) which was used from 1942 until 1946 to receive sanitary waste, constmction debris, 

sludges, and waste POL. The trenches, visible as long depressions from two to three feet deep 

due to settiing, are oriented southwest to northeast. The landfill is located in the Piney Creek 

aUuvium, tributary to the Fountain Creek aUuvium. The landfiU is unfenced and unattended, 

and total depth of cover is unknown. Photograph No. 7 shows the location of LandfiU No. 6. 

Four groundwater monitoring weUs are located near Landfill No. 6. Analytical data for Landfill 

No. 6 are presented in Table 2-6(a). 

Source 7 - Landfill No. 7 (FTC Oil) 

This source is located southeast of tiie Fort Carson golf course in T15S, R66W, Section 29. The 

32-acre landfUl was used for disposal of constmction debris from 1968 until 1978. Wastes were 

deposited at the headwaU of a canyon. One monitoring weU has been instaUed directiy 

downgradient. Total depth of cover at the landfiU is unknown, but some of the wastes are 

reportedly being exposed by erosion (USAEHA, 1988b). No analytical data are available for 

this source. 

D 
D 
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Table 2-5(a). Landfill No. 5 Analytical Groundwater Data 

Contaminant 

1 TPH 

aluminum 

iron 

manganese 

boron 

selenium 

Nitirates/Nitrites 

chromium 

silver 

methylene chloride 

1,1 dichloroethane 

Concentration 

(USAEHA, 1988a) 

0.222-4.090 mg/l 

0.12-126 mg/l 

0.022-0.046 mg/l 

Concentration 

(USAFHA, 1988b) 

0.007-0.09 mg/l 

18-490 mg/l 

0.001-O.lllmg/l 

0.020-0.037 mg/l 

Concentration 

(ICF, 1991) 

15.5 mg/ 

16 mg/l 

16.7 mg/l 

2.01 mg/l 

1.81 mg/l 

0.128 mg/l 

180 mg/l 

Concentration 

(USAEHA, 1992) 

2.48 mg/l 

0.237 mg/l 

330 mg/l 

0.910 mg/l 

0.436 mg/l 

0.0003 mg/l 

0.0002 mg/l 

Concentration 

(Rinehart, 1993) 

0.070-0.959 

mg/l 

0.0034-0.0136 

0.0024-0.0404 

mg/l 

' 
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Table 2-5(a) (continued) 

ll 
Contaminant 

cis-1,2 dichloroethene 

trichloroethene 

Bis(2-

etiiylhexyl)phthalate 

barium 

cadmium 

lead 

mercury 

arsenic 

Concentration 

(USAEHA, 1988a) 

0.210-0.340 mg/l 

Concentration 

(USAEHA, 1988b) 

0.09 mg/l 

0.092 mg/l 

0.0023 mg/l 

0.066 mg/l 

Concentration 

(ICF, 1991) 

0.0049 mg/l 

Concentration 

(USAEHA, 1992) 

0.0006 mg/l 

0.005 mg/l 

0.013 mg/l 

Concentration 

(Rinehart, 1993) 

0.0278-0.3725 

mg/l 

0.0037-0.0224 

mg/l 

0.0514-0.6798 1 

mg/l 

0.0001-0.0104 

mg/l 

0.078-2.890 

mg/l 
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Table 2-5(a) (continued) 

Ir" 
Contaminant 

copper 

zinc 

nickel 

thallium 

Concentration 

(USAEHA, 1988a) 

0.031-0.037 mg/l 

0.02-0.06 mg/l 

0.11-0.12 mg/l 

Concentration 

(USAEHA, 1988b) 

0.01 mg/l 

0.01-0.03 mg/l 

0.1 mg/l 

Concentration 

aCF, 1991) 

Concentration 

(USAEHA, 1992) 

• 

Concentration 

(Rinehart, 1993) 

NOTE: Values in table reflect only data above detection limit. Blanks may indicate parameter was not detected or was 
not tested. Refer to Appendix F for full analytical data reports. 

2-27 



0 

Table 2-5(b). Landfill No. 5 Analytical Surface Water Data 

Contaminant 

barium 

chromium 

cadmium 

l^u. 

silver 

mercury 

selenium 

arsenic 

Concentration 

(Rinehart, 1993) 

upstream - 0.1557 

downstream - 0.1446 

upstream - 0.0023 

downstream - 0.0023 

upstream - 0.0055 

downstream - 0.0066 

upstream - 0.0689 

downstream - 0.0712 

upstream - 0.0072 

downstream - 0.0084 

upstream - 0.00082 

downstream - 0.00049 

upstream - 0,196 

downstream - 0.196 

upstream - 0.204 

downstream - 0.070 

0 
0 
0 
0 
D 
0 
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Contaminant 

fluoride 

manganese 

barium 

cadmium 

chromium 

lead 

mercury 

selenium 

arsenic 

iron 

silver 

methylene chloride 

Table 2-6(a). Landfill No. 6 Analytical Groundwater Data 

Concentration 

(USAEHA, 1988a) 

1.6 mg/l 

1.53 mg/l 

Concentration 

(USAEHA, 1988b) 

0.120 mg/l 

0.03 mg/l 

0.068 mg/l 

Concentration 

(USAEHA, 1992) 

0.325 mg/l 

6.04 mg/l 

0.344 mg/l 

0.0004 mg/l 

Concentration 

(Rinehart, 1993) 

0.078-0.141 mg/l 

0.0013-0.0082 mg/l 

0.0086-0,0730 mg/l 

0.041-0.096 mg/l 

0.0001-0.0002 mg/l 

0.0036-0.3060 mg/l 

0.011-0.212 mg/l 

0,0010-0,0111 mg/l 
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Table 2-6(a) (continued) 

Contaminant 

chloroform 

perchloroethene 

trichloroethene 

bis(2-

etiilyhexyl)phthalate 

phenol 

di-n-butylphtiialate 

Concentration 

(USAEHA, 1988a) 

Concentration 

(USAEHA, 1988b) 

Concentration 

(USAEHA, 1992) 

0.0004 mg/l 

0.017 mg/l 

0.001 mg/l 

0.470 mg/l 

0,028 mg/l 

0,007 mg/l 

Concentration 

(Rinehart, 1993) 

0,280 mg/l 

NOTE: Values in table reflect only data above detection limit. Blanks may indicate parameter was not detected or was 
not tested. Refer to Appendix F for fuU analytical data reports. 
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Table 2-6(b). Landfill No. 6 Analytical Surface Water Data 

D 
D 
D 
0 
D 

Contaminant 

barium 

chromium 

cadmium 

lead 

stiver 

mercury 

selenium 

arsenic 

Concentration 

(Ft. Carson, 1994) 

upstream - 0.156 mg/l 

downstream - < 0.006 mg/l 

upstream - < 0.0020 mg/l 

downstream - 0.0330 mg/l 

upstream - 0.0020 mg/l 

downstream - 0.0053 mg/l 

upstream - 0.035 mg/l 

downstream - 0.070 mg/l 

upstream - 0.0007 mg/l 

downstream - 0.0046 mg/l 

upstream - 0.0002 mg/l 

downstream - < 0.0001 mg/l 

upstream - 0.0690 mg/l 

downstream - 0.0360 mg/l 

upstream - 0.127 mg/l 

downstream - 0.004 mg/l 

0 

Source 8 - LandfiU No. 8 (FTC 012) 

This 24-acre landfill is located nortiiwest of Landfill No. 3 (T15S, R66W, Section 15), and 

received constmction debris from 1972 to 1973 (B&V, 1993). Erosion has removed some of 

the cover (original and remaining depths unknown) and exposed constmction debris. The 
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landfiU is unfenced and unattended. No analytical data are available at this source. Photograph 

No, 8 shows tiie location of Landfill No, 8. 

n 

0 

0 

Source 9 - LandfiU No, 9 (FTC 013) 

This 24-acre landfiU is located just south of the Senior Officer Family Housing Area (T15S, 

R66W, Section 28), The landfiU is located immediately adjacent to an unnamed tributary to 

Fountain Creek, and may tie partly within the Piney Creek AUuvium (USAEHA, 1988b). 

During the site visit, concrete constmction debris was observed in an exposed trench, and 105-

mm sheU casings (dummy rounds) were also noticed on the ground. The landfill is unfenced 

and unattended, and depth of cover is unknown. No analytical data are avaUable for this source. ^ 

LandfUl No. 9 is shown in Photograph Nos. 9 and 10. '-' 

Source 10 - LandfiU No. 10 (FTC 014) ^ 

This source is located alongside B Ditch, immediately soutiiwest of O'Connell Boulevard and p 

nortiieast of tiie concrete tank traU tiiat paraUels B Ditch (T15S, R66W, Section 9). Landfill ^ 

area was estimated during the field visit at four to five acres. It reportedly received r 

constmction/demoUtion wastes over an unknown time of operation. Some debris (concrete, auto 

parts, asphalt) was visible on the surface. The landfill is unfenced and unattended, and total R 

depth of cover is unknown. No analytical data are available for this source. LandfiU No. 10 

is shown Photograph No. 11. P 

Source 11 - LandfiU No. 11 (FTC 015) 

Landfill No. 11 is located east of the sewage treatment plant in the northeast comer of tiie 

northem impact area (T15S, R66W, Section 25). It lies immediately north of Clover Ditch, and 

about 800 feet west of Fountain Creek, encompassing about four acres in the Piney Creek 

AUuvium. Incinerator ash was buried in this location during its operational period, but dates 

of operation are not known (B&V, 1993). 

During the site visit, some areas of grayish soil were noted. Surface depressions supporting 

different vegetation tiian surrounding areas were also observed (shorter, greener grass in 
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depressions in comparison to taller species on surrounding hUlocks.) The landfiU is unfenced 

and unattended, and total depth of cover is unknown. Photograph No. 12 shows the area of 

LandfiU No. 11. 

Four groundwater monitoring weUs have been installed near this source; analytical data for 

Landfill No. 11 are shown in Table 2-7(a). 

Source 12 - Landfill No. 12 (FTC 016) 

This source is located approximately 3,000 feet north of the El Paso-Pueblo County Line, and 

2,000 feet west of tiie instaUation boundary (T17S, R66W, Section 36), and is situated within 

alluvial deposits. The approximately 0.4-acre area was active in approximately 1982, and 

reportedly received vehicle parts and scrap metal (B&V, 1993). No debris was visible at the 

surface. During the field visit to this location, personnel observed three fence post markers and 

buried 105-mm shell casings marking the comers of a triangular area in the correct geographic 

location. These markers were assumed to delineate the landfiU boundaries. No monitoring 

wells have been instaUed, and no analytical data are available at this source. The landfill is 

unfenced and unattended, and total depth of cover is unknown. Photograph No. 13 shows the 

location of LandfiU No. 12, including the three fence posts marking the roughly triangular-

shaped landfill. 
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Table 2-7(a). 

Contaminant 

arsenic 

barium 

chromium 

cadnuum 

lead 

mercury 

selenium 

Nitrate/Nitrite 

acetone 

bis(2-etiiyUiexyl)phtiialate 

chromium 

iron 

stiver 

metiiylene chloride 

1,1,1 trichloroetiiane 

phenol 

2-nitrophenol 

1,2-dichloroetiiane 

Landfill No. 11 Analytical Groundwater Data 

Concentration 

(USAEHA, 1988b) 

0.001 mg/l 

0.092 mg/l 

0.034 mg/l 

150 mg/l 

0.02 mg/l 

0.03 mg/l 

Concentration 

(USAFHA, 1992) 

0.057 mg/l 

40 mg/l 

0.180 mg/l 

0.841 mg/l 

4.64 mg/l 

0.120 mg/l 

0.0005 mg/l 

0.004 mg/l 

0.210 mg/l 

0.01 mg/l 

Concentration 

(Rinehart, 1993) 

0.011-0.078 mg/l 

0.078-0.208 mg/l 

0.004-0.009 mg/l 

0.0027-0.0067 mg/l 

0.045-0.120 mg/l 

0.0001 mg/l 

0.050-0.182 mg/l 

0.0028-0.0090 mg/I 

0.246 mg/l 

0.042 mg/l 

D 
n 

NOTE: Values in table reflect only data above detection limit. Blanks may indicate 
parameter was not detected or was not tested. Refer to Appendix F for fuU 
analytical data reports. 
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Table 2-7(b). Landfill No. 11 Analytical Surface Water Data 

Contaminant 

barium 

chromium 

cadmium 

lead 

stiver 

mercury 

selenium 

arsenic 

Concentration 

(Rinehart, 1993) 

upstream - 0.040 mg/l 

downstream - 0,036 mg/l 

upstream - <0,002 mg/l 

downstream - < 0,002 mg/l 

upstream - 0,0021 mg/l 

downstream - 0,0014 mg/l 

upstream - 0,030 mg/l 

downstream 0,028 mg/l 

upstream - 0.0014 mg/l 

downstream - 0.0032 mg/l 

upstream - < 0.0001 mg/l 

downstream - 0.0008 mg/l 

upstream - < 0,0004 mg/l 

downstream - 0,0178 mg/l 

upstream - 0.009 mg/l 

downstream - 0.011 mg/l 

Source 13 - Pete's Hill Dump (FTC 026) 

This constmction debris landfiU is located south of LandfiU No. 7 and northwest of LandfiU No. 

1 in T15S, R66W, Section 29. Wastes have been deposited at the head of a canyon starting 
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prior to 1976, and the landfill is currentiy active. InitiaUy, wastes were dumped over the 

headwaU of the box canyon, and left uncovered. In June, 1988, site operators began applying 

clean soil (depth unknown) to cover the waste. During the site visit, exposed debris was visible 

on the open face of the landfUl. Photograph No. 14 shows the location of Pete's HiU Dump, 

looking up the canyon toward the active face of the landfill. 

The landfUl is reportedly located in Pierre Shale, with terrace alluvium on high ground above 

tiie canyon (USAEHA, 1988b). The landfill is unfenced and unattended. No monitoring wells 

have been instaUed, and no analytical data are avaUable. 

Source 14 - Abandoned Open Dumping Area. Range 121 (FTC 040) 

This source is located in Fort Carson's impact area in an arroyo in Range 121, approximately 

4,000 feet north of MUitary Reservation Boundary Road, and 3,500 feet west of the instaUation 

boundary (T17S, R66W, Section 25). Total acreage of the open dumping area is unknown. 

Waste vehicle targets and open bum destmction debris were placed in a pit adjacent to an arroyo 

known as Young Hollow (USAEHA, 1985). Operations at this location commenced at an 

unknown time, and were ceased in 1990. Wastes deposited in this area include vehicle parts, 

ash, explosives, and possibly unexploded ordnance (UXO). Photograph No. 15 shows the Range 

121 open dumping area. No analytical data are available for this source. 

Source 15 - Abandoned Fire Training Storage Area (FTC 022) 

This 30 foot by 30 foot fenced area was located at the south comer of the mnway parking area 

of Butts Army Airfield (T16S, R66W, Section 10). Dmms of flammable waste and off-

specification fluids were stored here for use in fire training activities (B&V, 1993). This 

operation started in the 1970s and ceased in 1992. Although no sampUng of stored wastes was 

performed, labels indicated storage of waste oil, waste fuels, kerosene, and TCE. Some soU 

staining near the dmms was reported by B&V (1993), but was not observed during the site visit. 

No analytical data are available for this source. 

LJ 

n 

0 
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Source 16 - DRMO Hazardous Waste Storage Area (FTC 024) 

This source is the location of a former hazardous waste storage shed at the Defense ReutiUzation 

and Marketing Office (DRMO), in T15S, R66W, Section 8. Mr, WUliam Tilley, Chief of the 

DRMO, was interviewed to gain information regarding this source. The area was used from 

1958 until 1983, at which time the shed reportedly blew down during a windstorm, and a new 

facUity was constmcted. The shed was empty when it collapsed. The ground surface in the area 

is compacted dirt and gravel. No spills in the area were recaUed. Mr. TUley reported that up 

to 5,000 gaUons of wastes were stored at the facUity, mostiy in containers holding five gaUons 

or less. A few (less than 10) 55-gaUon dmms were also stored there. 

The new faciUty constmcted at this location (shed labeUed N-07) is used to store excess product 

such as lube oils, paints, etc. No hazardous waste is stored in the new facUity. No analytical 

data are avaUable for this source. The new facUity is shown in Photograph No. 16. 

Source 17 - Hazardous Waste and PCB Storage Faeilitv (FTC 025) 

This source is located at BuUding 9248 (T15S, R66W, Section 33 and T16S, R66W, Section 4) 

and consists of a 30-foot by 60-foot bunker which used to be an ammunition storage faciUty, and 

four 90-day storage lockers. The buUding is now used for hazardous wastes, and has 

impervious, curbed floors. About 10,000 pounds per month of hazardous wastes are handled 

at the faciUty, and they are segregated according to compatibiUty class (flammables, toxins, 

polychlorinated biphenyls (PCBs), and pesticides) (Al CoUar, Fort Carson, personal 

communication, 1994). This faciUty has been in operation since 1983, and operates under 

Generator Identification Number CO2210020150. This facUity's appUcation for a RCRA Part 

B Permit is stiU pending; no permit number has been assigned. 

No potential for release of contamination to the environment is likely at this facility, due to the 

bermed, impervious floors which would aUow spUl containment and remediation prior to release. 

No analytical data are available pertaining to this source. The storage bunker (left background) 

and four 90-day storage lockers (middle background) are shown in Photograph No. 17. 

Hazardous wastes in storage at this facUity during the site visit are presented in Appendix D. 
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Source 18 - Golf Course Holding Pond (FTC 036) 

This pond is located between the sixth and eighth fairways on the Fort Carson golf course P 

(T15S, R66W, Section 29) and acts as a retention pond for effluent from the installation sewage 

treatment plant (STP). The pond was constmcted in approximately 1972, and is stiU in use. P 

Prior to constmction of the IWTP in 1981, the STP received wastes that were discharged to the 

sanitary sewer system at numerous points around the instaUation. Water from the pond is used H 

for golf course irrigation, and as a reserve for fire fighting. The pond is shown in Photograph 

No. 18. 0 
The pond was observed during the site visit, at which time a sulfur-like odor was noticed 

associated with the water, which has a greenish color. Treated sewage effluent enters the pond 

at the southeast comer, and the pond drains naturaUy on the east side to an unnamed natural 

watercourse. The greenskeeper, Mr. Emmanuel Thomas, was interviewed during the site visit. 

Mr. Thomas has been manager and grounds keeper for about 12 years, and reports that some J 

frogs and other amphibians may Uve in and around the pond. No analytical data are available 

pertaining to this source. 

Source 19 - Sewage Treatment Lagoons. Butts Army Airfield (FTC 039) 

Two unUned lagoons at Butts Army Airfield (T16S, R66W, Section 10) have been operated since 

1960, receiving surface drainage from the airfield, effluent from the oil/water separator of the 

fire training area (Source 28), and sanitary sewage. Liquids dewater in tiie lagoons by 

evaporation, and any overflow from the ponds would flow into an adjacent streambed, tributary 

to Rock Creek. Site personnel report tiiat no overflow from the ponds has occurred (R. Noyes, 

Fort Carson, personal communication, 1994). Each lagoon has a surface area of approximately 

two acres. NPDES Permit CO-0021181 governs discharge from tiie ponds. The lagoons are 

adjacent to Source 28 (FTC 021), the Abandoned Fire Training Area, and may have received 

surface water drainage from that source. Photograph No. 19 shows the location of the sewage 

treatment lagoons. No analytical data are avaUable pertaining to this source. 
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Source 20 - Directorate of Industrial Operations Hazardous Waste Storage Yard (FTC 043) 

A 15-foot square cormgated metal storage shed was situated adjacent to BuUding 301 (T15S, 

R66W, Section 9), and was used to store hazardous waste from 1953 until 1981, Stored wastes 

included solvents in 55-gaUon dmms (B&V, 1993). The concrete floor reportedly had a drain 

which led to a nearby drainage. 

During the site visit, three concrete pads, each about 20 feet square, with some visible staining 

were observed in the approximate location of the former storage shed. According to site 

personnel of short tenure (less than two years), the cormgated metal shed was removed prior 

to 1992. The three pads believed to be in the location of the former hazardous waste storage 

shed are shown in Photograph 20. No analytical data are available to characterize potential 

contamination at this source. 

Source 21 - Drainage Ditches Adjacent to Building 301 (FTC 044) 

These drainage ditches lie adjacent to BuUding 301 (T15S, R66W, Section 9), and received 

effluent from the wash rack and garage from 1950 until 1981 (B&V, 1993). USAEHA (1988a) 

reported tiiat the ditches empty into an unnamed tributary of Fountain Creek. ES&E (1983) 

noted that the vehicle wash rack had a water recycling system and an oil/water separator, and 

that discharge from the washrack flowed to the sanitary sewer system. Photograph No. 21 

shows the outfaU to the unnamed drainage. During the field visit, a weathered-concrete vehicle 

wash rack was also observed, in an advanced state of disuse. Although oily wash water and 

garage waste discharged to these ditches may have contained hazardous constituents, no sampling 

or other characterization of potential contamination has been conducted. 

Source 22 - STP Land Spreading Area. LandfiU No. 1 (FTC 047) 

This approximately two-acre field lies adjacent to LandfUl No. 1 (T15S, R66W, Section 28) and 

has been in operation from tiie early 1980s untU tiie present (B&V, 1993). Digested sewage 

sludge from the instaUation sewage treatment plant is spread over the area, and disced into the 

native soils. Photograph No. 22 shows the location of the STP sludge spreading area. 
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ES&E (1983) reported that, in Fort Carson's hazardous waste permit application, STP sludge 

was Usted as an extraction procedure (EP) toxic waste. The ES&E report further states that the 

listing was based on EP toxicity test results for a single sludge sample, which showed 123 ppm 

of chromium. No analytical data (other than the single sludge sample) are available to 

characterize potential contamination at this source. 

Source 23 - Abandoned EOD Demolition Area (FTC 048) 

This EOD demolition area ties east of the cantonment area (T15S, R66W, Section 15) and was 

used from before 1957 untU 1967. Site personnel estimate the area comprises approximately 5 

acres, based on site visits and aerial photography interpretation (R. Noyes, Fort Carson, personal 

communication, 1994). It consists of a series of paraUel trenches that were used to bury or 

detonate explosive duds. The area was difficult to locate definitively during the field visit, as 

no surface indications remain. No history was avaUable regarding trench depth or dimensions. 

Clover Ditch flows adjacent to the trenches. Photograph No. 23 shows the location of this 

source. 

Source 24 - Deactivated Trenches at Range 1 Open Buming Grounds (FTC 017) 

This open buming ground is located just south of tiie cantonment area (T15S, R66W, Section 

22) and was in operation from 1963 until 1993 (R. Noyes, Fort Carson, personal 

communication, 1994). It comprises four acres, witii two trenches 100 feet long and 2 feet 

deep that were used to bum waste explosives and propeUants. Wastes were placed in the 

trenches and bumed. The location of the OB grounds at Range 1 is shown in Photograph No. 

24. 

SoU sample analysis conducted by USAEHA in 1985 (USAEHA, 1988a) revealed explosive 

compounds (TNT, DNT) have contaminated surface soils in the trenches, but analyses outside 

the trenches revealed no detectable contamination. Also, USAEHA (1988a) reported black soU 

stains and ash in the trenches. Three monitoring wells have been constmcted at this location, 

but samples coUected in November, 1993 showed no hazardous constituents in the groundwater 
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(R. Noyes, Fort Carson, personal communication, 1994). Analytical data for this source are 

presented in Table 2-8. 

Table 2-8. Range 1 Open Buming Grounds Analytical Groundwater Data 

Contaminant 

barium 

chromium 

cadmium 

lead 

stiver 

mercury 

selenium 

arsenic 

Concentration 

(Rinehart, 1993) 

0.040-0.068 mg/l 

0.008-0.013 mg/l 

0.014-0.017 mg/l 

0.160-0.179 mg/l 

0.023-0.028 mg/l 

0.0003 mg/l 

5.10-6.69 mg/l 

1.64-2.31 mg/l 

Source 25 - Range IA Abandoned Open Buming Grounds (FTC 018) 

This buming pit is located at the intersection of Routes 9 and 11 (T17S, R67W, Section 2) and 

was in operation from 1963 untU 1987. This pit was used for the buming of excess explosive 

propellant powder. The trenches measure 150 feet in length and Ue paraUel to Route 9. 

Photograph No. 25 shows the location of tiie former buming pit at Range IA. 

D 

Littie Turkey Creek lies downgradient of the source. Analytical data of soU samples taken by 

USAEHA in 1985 showed fuel oUs, elevated levels of nitrogen, and a pyrene concentration of 

about one ppm. 
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Source 26 - Range 121 OB Grounds (FTC 019) 

Range 121 is located approximately 13 miles south of the cantonment area in the Fort Carson 

impact area (T17S, R66W, Section 24) and has been in operation since 1963. A dry stream bed 

was uspd for open buming from 1963 to 1985, then the activity was moved to an adjacent, four-

acre open area. Photograph No. 26 shows the general location of Range 121 open buming 

grounds. Small arms munitions are destroyed by surface detonation after being covered by high "1 

explosives. Munitions destroyed at this location include CS grenades, white phosphoms, flares, 

pyrotechnics, and smokes. Measurable amounts of RDX (up to 0.0086 mg/g) and high PI 

concentrations of nitrogen compounds were detected in soU samples at this source (USAEHA, 

1985). No groundwater monitoring wells have been instaUed to characterize groundwater quality | 

at this source. 

Source 27 - Landfill OU Lagoon (FTC 020) 

This source is located north of LandfiU No. 1 (T15S, R66W, Section 28) and was in operation 

from the 1960s to 1991. Wastes including solvents, sludge firom the vehicle wash facUity and 

sludge from the IWTP were buried in a trench measuring 100 x 60 x 8 feet. Photograph No. 

27 shows the landfiU oU lagoon. 

Current investigations at the landfiU oil lagoon have shown elevated PID readings to a depth of 

17 feet. On 28 Febmary 1992, tfie Colorado Department of Healtii (CDH) issued a Notice of 

Violation (NOV) to Fort Carson, including charges that one sample taken at the landfill oU 

lagoon contained cadnuum, chromium, and lead. 

The landfill oU lagoon is part of active LandfiU No. 1. A number of monitoring weUs have been 

instaUed in tiie vicinity. Analytical data from these weUs are presented in Table 2-9. SoU data 

coUected in 1994 showed total soU concentrations of a number of CERCLA-regulated 

substances, including metals, semi-volatiles, and VOCs (including benzene, TCE, and PCE). 

In 1990, Orion Laboratories' TCLP analyses of soU samples detected elevated levels of some 

heavy metals and senti-volatUe compounds. 
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Table 2-9. Landfill OU Lagoon Analytical SoU Data 

Contaminant 

arsenic 

antimony 

berylUum 

barium 

cadmium 

chromium 

copper 

lead 

mercury 

nickel 

silver 

selenium 

thaUium 

zinc 

pentachlorophenol 

2,4,5-tiichlorophenol 

2,4,6-trichlorophenol 

p-cresol 

Concentration 

(Orion Laboratories, 1990)* 

0.02 mg/l 

7.7 - 49.2 mg/l 

0.008 - 1.6 mg/l 

2.6 - 7,3 mg/l 

0,03 - 31,0 mg/l 

0,34 mg/l 

> 5.0 mg/l 

> 2.0 mg/l 

37.7 mg/l 

33.7 mg/l 

Concentration 

(RUST,1994)» 

3.7 mg/kg 

7,0 mg/kg 

0,51 - 0,67 mg/kg 

3.7-5.0 mg/kg 

5.6 - 10.5 mg/kg 

16.9 -28.6 mg/kg 

37,1 -87,0 mg/kg 

87.9 - 313 mg/kg 

0.12-0.56 mg/kg 

12.0 - 18.2 mg/kg 

0.91 - 6.7 mg/kg 

0.19-0,27 mg/kg 

0.12 mg/kg 

127 - 278 mg/kg 
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Table 2-9 (continued) 

Contanunant 

phenanthrene 

di-n-butyl phthalate 

fluoranthene 

pyrene 

butyl benzyl phtiialate 

benzo(a)anthracene 

bis(2-EtiiyUiexyl)phthalate 

chrysene 

di-n-octyl phtiialate 

benzo(a)pyrene 

benzo(g,h,i)perylene 

1,2-dichlorobenzene 

napthalene 

4-chloro-3-methylphenol 

2-metiiylnapthalene 

acenaptiialene 

dibenzofiiran 

fluorene 

Concentration 

(Orion laboratories, 1990)* 

Concentration 

(RUST, 1994)" 

6.4 - 10 mg/kg 

1.1 mg/kg 

1.2 - 2.7 mg/kg 

1.4 - 2.3 mg/kg 

2.1 mg/kg • 

1.4 mg/kg 

20 - 65 mg/kg 

1.8 mg/kg 

1.2 - 2.3 mg/kg 

0.690 mg/kg 

0,720 mg/kg 

5.1 mg/kg 

6.9 - 16 mg/kg 

6.0 mg/kg 

22 - 32 mg/kg 

1.5 mg/kg 

1.2 - 1.6 mg/kg 

2.4 - 2.9 mg/kg 
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Table 2-9 (continued) 

Contaminant 

acetone 

benzene 

1,2-dichloroethene 

ethylbenzene 

methylene chloride 

perchloroethene 

toluene 

trichloroetiiene 

xylenes 

Concentration 

(Orion laboratories, 1990)' 

Concentration 

(RUST, 1994)" 

0.300 mg/kg 

0.380 mg/kg 

2.2 mg/kg 

0.86 - 7.2 mg/kg 

0.24 - 0.42 mg/kg 

22.0 mg/kg 

1.8 - 5.6 mg/kg 

3.9 mg/kg 

6.1-43 mg/kg 
II 

a - TCLP analyses of soU samples. 

b - total soU concentrations. 

NOTE: Values in table reflect only data above detection limit. Blanks may 
indicate parameter was not detected or was not tested. Refer to Appendix 
F for fuU analytical data reports. 

Source 28 - Abandoned Fire Training Area (FTC 021) 

This source is located at Butts Army Airfield just east of the sewage lagoons (T16S, R66W, 

Section 10). The facility was in operation since the 1960s, and was closed in December, 1993. 

In 1988, USAEHA reported that waste POL was stored on-site in open, damaged, and/or leaking 
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containers, and that soils surrounding these containers showed some staining (USAEHA, 1988a). 

This condition was not observed during the field visit. 

Analysis of sludge samples taken at this source in July, 1991 by Fort Carson personnel indicated 

elevated levels of TPH (230,000 mg/kg), lead (0.62 mg/l), barium (2.5 mg/l), benzene (0.82 

mg/l), PCE (0.8 mg/l), and TCE (3.0 mg/l). Also, stained soUs were sampled, and removed 

in 1991. 

Source 29 - Deactivated Trenches at Range 123 Open Buming Grounds (FTC 027) 

This source is located in Range 123 (T18S, R67W, Section 33) and was in operation from 1983 

to 1990, mostiy by Air Force personnel. Practice bombs with diesel fuel and dunnage were 

bumed in a trench that measures 50 x 12 x 5 feet. Residual ash, as weU as practice bombs, 

targets, and vehicle parts, were coUected every six months and deposited in an open dump in 

Range 121. Photograph No. 29 shows the Range 123 open buming grounds. No sampUng or 

analytical data are avaUable for this source. 

Source 30 - Wash Rack Drainage Ditches (FTC 032) 

These ditches are situated at vehicle wash racks adjacent to the Clover Ditch (T15S, R66W, 

Section 22), near BuUding 2940. They received mnoff from vehicle washing untU 1981 (B&V, 
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In 1983, ESE reported approximately 100 5-gaUon cans and several dozen 55-gaUon dmms of [ 

solvents, carbon remover, alcohol, and unidentified materials were observed to be dumped 

and/or stored in this area. Many containers were reportedly open, damaged, or leaking, and the j 

ground surface reportedly showed evidence of contamination at that time. About every two 

weeks, waste combustibles (oUs and solvents prior to 1990; fuels only from 1990 to 1993) were j 

placed in a 60 X 60 X 2 foot cracked concrete basin and set on fire, to conduct fire training 

exercises (B&V, 1993). Prior to 1972, similar exercises were conducted in an unlined earthen I 

pit in the same vicinity (ES&E, 1983). Water and fire retardant chemicals used to extinguish 

the fire have been infrequentiy routed to the adjacent sewage treatment lagoons (R. Noyes, Fort 

Carson, personal communication, 1994). Photograph No. 28 shows the fire training area. 
Q 
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1993). In 1981, the IWTP was completed to eliminate discharges of oUy wastewater. During 

the site visit, the Clover ditch carried a depth of 1 to 2 feet of water. Grading and drainage 

drawings provided by site personnel (drawing date 1966) indicate the ditches were not Uned at 

that time, and no exit point for effluent is indicated. 

Source 31 - Building 8030 Battery Shop (FTC 045A) 

The battery shop at Building 8030 (T15S, R66W, Section 9) has been in operation since 1980. 

Activities conducted at this location include battery draining and filling, and acid neutralization. 

During the site visit, about 18 batteries were observed in the shop. A large floor drain is 

present, and the piping leading from it was recentiy replaced (a few months prior to the field 

visit) due to deterioration that resulted from acid corrosion. Also, discoloration and eroded 

concrete were observed on the floor of the shop. Site personnel had no information regarding 

exit points for the drain and piping; however, document review indicated that battery contents 

are dumped into the floor drain, routed to a holding tank where sodium bicarbonate is added to 

neutralize the acid, and effluent is drained to the sanitary sewer (B&V, 1993). Current practice 

is to ship spent batteries without draining the acid. Two 15-gaUon plastic dmms labelled as 

sulfuric acid were present on the day of the field visit: one dmm was empty or nearly empty; 

the other was more than one-half fiiU. 

Source 32 - Building 8000 Batterv Storage Area (FTC 045B) 

New and used lead-acid batteries are stored, charged, fUled, and re-shipped from the battery 

room at BuUding 8000 (T15S, R66W, Section 9). Battery acid neutralization has been conducted 

at this location since 1972. Waste solids are coUected and transported to the DRMO. Some 

waste solids may have been dumped near the fence at tius location (B&V, 1993). Site personnel 

reported that, on the average, about 144 batteries are charged and retumed each day. No 

accidents, explosions, or spUls were recaUed. 

The acid neutralization chamber at the battery shop was previously used to process acid drained 

from spent batteries, using sodium bicarbonate as a neutraUzing agent. Effluent from the 
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chamber used to be discharged to tiie IWTP. Under current practices, however, acid is not 

drained prior to shipping. 

During the site visit, approximately 800 to 1,000 batteries were stored outside at this location, 

awaiting shipping (Photograph No. 30). Batteries are stacked on wooden pallets on a concrete 

pad. Some staining and corrosion of the concrete was observed. 

Source 33 - Building 8142 Batterv Area (FTC 045C) 

An acid neutralization process was conducted in BuUding 8142 (T15S, R66W, Section 9) from 

1978 to 1992. Acid from batteries was drained into a holding tank and neutralized using sodium 

bicarbonate. Liquid effluent was discharged into the sanitary sewer and solid waste was 

discarded to a dumpster. This operation was ceased in 1992; at about the same time, site 

personnel report that the pipeline leading from the floor drain was corroded and leaking. The 

pipeline was excavated and replaced. Current practice at this location is to store batteries only 

untU they can be shipped to Building 8000 for further disposition. During the site visit, about 

70 to 80 batteries were observed in storage at this location. 

Source 34 - Building 8000 Activities: Former Vapor Degreaser (FTC 058) and Former 

Waste Oil/Solvent USTs (FTC 054) 

The largest industrial operation under DIO is the consoUdated maintenance faciUty at BuUding 

8000 (T15S, R66W, Section 9). The facUity services wheeled and tracked vehicles and is 

equipped to perform complete vehicle overhauls, including engine and transmission rebuUding 

and repair. The operation reportedly has produced over 2,600 gaUons per month of waste oU 

and over 200 gaUons per month of waste solvents. 

A solvent vapor degreasing and cleaning faciUty was located in BuUding 8000 which resulted 

in release of chlorinated solvent contamination to the surrounding soils, and potentiaUy to the 

groundwater. Approximately 150 gaUons per month of spent TCE solvent was generated at this 

faciUty. The date the operation began is unknown, but the faciUty stopped using chlorinated 

solvents in the system in 1992, replacing them with alkaline cleaner (GeoGuard 2215, potassium 
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hydroxide) for the degreasing operation. Soils surrounding the sump that received spent solvent 

from the vapor chambers was found to be contantinated with TCE and PCE. Also, sampling 

conducted through one driU hole 10 to 12 inches beneath the floor near the vapor chambers 

found contaminated soUs with TCA at concentrations up to 2,000 ppm (B&V, 1993). A second 

driU hole about 24 feet away from the sump found no contamination. 

Two USTs (26,000-gallon capacity) were used to store waste solvents generated at the 

degreasing operation in Building 8000, and waste fiom a parkerizing metal finishing process 

over tiie period 1971 to 1977 (ES&E, 1983). Dates of installation of tiie tanks are unknown; 

they were excavated and removed in 1993, Photograph No. 31 shows the location of the former 

USTs. Contaminated soils were also excavated when the tanks were puUed. Analytical results 

for 14 groundwater samples and 5 soil samples detected TPH in soU and benzene, TCE, and 

TCA in groundwater (B&V, 1993). A pump-and-treat groundwater remediation system has been 

instaUed to remediate contaminated groundwater at this location. 

Other wastes generated at BuUding 8000 include about 100 gaUons per month of caustic solution 

from the radiator shop, and about 1 pound per year of asbestos dust fi"om brake pad grinding. 

Source 35 - Equalization Basin. Building No. 1399 (No FTC Number) 

About 50 feet soutii of BuUding 1399 (T15S, R66W, Section 16) is a bermed holding pond used 

to coUect oUy waste from oU/water separators, vehicle maintenance bays, wash faciUties, and 

other activities around the instaUation. The asphalt-lined pond is about 90 feet square and about 

12 feet in total depth, and it is underlain by three feet of clay soU. Immediately to the south of 

tius basin is an unnamed drainage, tributary to Fountain Creek. The equaUzation basin is shown 

in Photograph Nos. 32 and 33. 

Prior to 1991, analytical data coUected by Fort Carson personnel indicated that sludge from this 

facUity contained hazardous constituents (reactive sulfide, 1400 mg/kg; TCA, 35 mg/kg). In 

August 1991, the CDH issued a NOV to Fort Carson, charging tiiat tiie sludge contained 

hazardous constiments, including sulfides (1400 mg/kg), TCA (35 mg/kg), DCA (0.69 mg/kg), 
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and toluene (0.68 mg/kg). The NOV further states that the asphalt liner has obvious cracks, and 

that the facUity constitutes a hazardous waste surface impoundment. 

In 1981, heavy rainstorms reportedly flushed oUy waste out of the equalization basin and into 

the adjacent drainage (ES&E, 1983). Oily waste overflow from this facUity, the Minick St. 

pump station, and the IWTP equaUzation basin was discharged into Fountain Creek during the 

flooding, and was subsequentiy taken into an irrigation ditch that diverts from Fountain Creek. 

Source 36 - Range 123. New Demolition Area (No FTC Number) 

This source comprises three recentiy-excavated trenches at Range 123 (T18S, R67W, Section 

33) where waste explosives are bumed as a training requirement. The trenches at Range 123 

measure approximately 12 feet by 60 feet, and are shown in Photograph No. 34. No further 

information was avaUable regarding activities or history at this area. 

Source 37 - Soils at Former Waste Paint and Solvent UST near Building 201 (FTC 070) 

A 500-gaUon UST was used at BuUding 201 over the period 1960 through 1992 to receive waste 

paints and solvents (R. Noyes, Fort Carson, written communication, 1994). The UST was 

excavated and removed in 1994. SoU samples collected by Fort Carson personnel after the tank 

was removed in January, 1994 showed detectable concentrations of DCA (5.37 mg/l), 

chloroform (0.005 mg/l), and metiiylene chloride (0.006 - 2.79 mg/l), as well as petroleum 

hydrocarbons. 

Source 38 - Administrative Services Division Printing Shop, Building 6120 

Administrative Services Division operated an offset Uthography printing shop in Building 6120 

(T15S, R66W, Section 20). The print shop was originaUy in another nearby buUding, and was 

moved to BuUding 6120 in 1980. No information is available regarding the building number or 

exact location of the earlier print shop. From about 1958 untU 1992, printing operations were 

conducted, utUizing petroleum-based blanket wash solution, PCE, methylene chloride, benzene, 

and an electrostatic etching solution containing cyanide. Site personnel estimate that about 20 

gaUons per week of hazardous substances were used, and tiiat 15 to 20 gaUons per month of 

2-50 

D 
0 

0 
0-
0 

0 



D 

waste was generated. Since 1992, only photostatic reproduction activities have been conducted 

at titis location. 

Waste disposal practices at this source have varied over the time that the facility has been in 

operation. Site personnel reported that electrostatic solutions containing cyanide and other 

water-soluble wastes were poured down sinks and toilets untU about 1985 (R. Walker, Fort 

Carson, personal communication, 1994). Spent solvents were generally containerized and 

deposited in dumpsters (R. Walker, Fort Carson, personal communication, 1994), However, 

review of documents indicated that, prior to 1976, these wastes were not containerized, but were 

"poured on top of waste paper in trash cans" (ES&E, 1983). 

Source 39 - Golf Course Area Application of STP Sludge and Effluent 

The Fort Carson golf course was used to spread sludge from the STP prior to 1984 (ES&E, 

1983). Exact dates of land appUcation of STP sludge are unknown, but the activity is reported 

to have ceased before 1984. The sludge mixed with STP effluent was transported via a 

permanent pipeline to the golf course, and sprayed evenly at a rate of 1,800 gaUons each year 

over an area of about 200 acres. 

Effluent from the STP has been used to irrigate the golf course since prior to 1972. In 1972, 

the Golf Course Holding Pond (Source 18, FTC 036) was constmcted to impound STP effluent 

for irrigation and fire fighting purposes. Prior to constmction of tiie IWTP in 1981, the STP 

received aU wastes discharged to the sanitary sewer system, and hazardous constituents may have 

passed through to the effluent. 

2.3.10 Non-CERCLA Sources 

A number of activities at Fort Carson involve handling of substances not regulated under 

CERCLA. For example, incinerators of biological wastes at the old hospital, and probable 

radon in buildings are not considered under CERCLA. CERCLA also specifically excludes 

petroleum or petroleum-derived products. Practices at Fort Carson regarding handling, storage. 
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and disposal of non-CERCLA regulated substances are not addressed in this PA. A list of USTs 

and ASTs which contain POL is included in Appendix E, for reference purposes. 
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3.0 GROUNDWATER PATHWAY 

3.1 Hydrogeologic Setting 

Groundwater at Fort Carson occurs in shallow alluvial and sedimentary bedrock aquifers. 

Alluvial aquifers are discontinuous and consist of unconsolidated sediments deposited along 

existing stream valleys and drainage basins. Sedimentary bedrock aquifers consist of laterally 

continuous sandstones of the Dakota/Purgatoire aquifer and the underlying Fountain aquifer. 

Alluvial deposits are hydraulically disconnected from bedrock aquifers due to the presence of 

thick shale aquitards. Depth to water in the uppermost aquifer may be as shallow as five feet 

in the alluvial deposits. No karst features or aquifers occur at Fort Carson. The generalized 

geology at Fort Carson, including the distribution of major aquifers, is provided in Figure 3-1. 

A geologic cross-section across the central portion of Fort Carson is provided in Figure 3-2. 

The hydrologic properties of geologic materials at Fort Carson are summarized in Table 3-1. 

3.1.1 Alluvial Aquifers 

Deposits of stream alluvium at Fort Carson are found along Little Fountain, Rock, and Sand 

Creeks, as well as several unnamed tributary streams. Less significant alluvial deposits are 

found along Red and Turkey Creeks. Alluvial aquifers are found primarily in the northem 

(cantonment) and eastem portions of Fort Carson, and are generally absent in the southem and 

westem portion of the property where sedimentary bedrock is exposed at the surface (Figure 3-

1). Alluvial aquifers are unconfined, laterally discontinuous, and generally transmit small to 

moderate quantities of water to wells. Groundwater within the alluvium generally flows 

eastward toward the confluence with Fountain Creek east of Fort Carson. The alluvial aquifers 

at Fort Carson are hydraulically connected to the Fountain Valley alluvial aquifer immediately 

east of Fort Carson. 

The most productive and transmissive alluvial aquifer at Fort Carson is found along Little 

Fountain and Rock Creeks where well yields up to 170 gallons per minute (gpm) have been 

reported. The alluvial aquifer in this area is reported to be up to 60 feet thick and consists 

3 -1 



n 

primarily of coarse sand and gravel. Groundwater within the Little Fountain Creek alluvium 

is reported to be flowing eastward under an average hydraulic gradient of 0.015 (Leonard, 

1984). 

Stream terraces occur in the areas between stream valleys, and are capped by poorly sorted older 

alluvial deposits up to 100 feet thick. The terrace alluvium is generally dry, but may transmit 

small quantities of water along the contact with the underlying Pierre Shale and younger stream 

alluvium. 

Residual and/or alluvial soils up to 35 feet thick are present overlying bedrock in many areas 

of Fort Carson. Residual soils are derived from the in-place weathering of bedrock. Alluvial 

soils are present on the slopes of old stream terraces where they were deposited by sheetwash, J 

landslides, or similar erosional processes. These soils are discontinuous and generally dry, but 

may locally contain significant quantities of groundwater. In the cantonment area, several I 

landfills are located on the flanks of old stream terraces within residual and alluvial soils 

containing groundwater (e.g.. Landfill No, 2). Groundwater within the residual/alluvial soils C 

may be in hydraulic communication with adjacent alluvial valley aquifers. 

The quality of water from the alluvial aquifers in the westem portion of Fort Carson is generally 

acceptable for most intended uses. General water quality deteriorates eastward across Fort L 

Carson, and is generally only suitable for irrigation and non-potable uses. Concentrations of ^ 

fluoride locally exceed drinking water standards in the Little Fountain and Rock Creek alluvial U 

aquifers (Leonard, 1984). (-. 

3.1.2 Sedimentary Bedrock Aquifers p 

Sedimentary rocks of Late Paleozoic and Mesozoic age are exposed at the surface in the westem ^ 

and southem portion of Fort Carson (Figure 3-1). This general sequence of rocks is expressed r 

as a discontinuous series of north-south trending hogback ridges and troughs which parallel the ^ 

Colorado Front Range from the Wyoming border to just south of Canon City. The stratigraphic r 

sequence of geologic materials at Fort Carson is summarized in Table 3-1. 
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Landslide 
Oeposia 

Holocene 

Cenozolc Quaternary 

Stream 
Alluvium 

Pleistocene 
Terrace 
Deposits 

Debris tans and eertli flow* on sleep slopes. Generally dry; may transmit infiltrated 
pncipAatian to underlying deposila. 

0-SO 
Poorly sorted deposits of clay, silt, sand, gravel, 
cobbles, and boulders partly filling the valleys ol 
present streams. 

Yields small to large quantities 0/ 
water to wells. 

Poorly sorted alluvial deposits of clay, silt, sand, 
and gravel on terraces above and between 
present stream valleys. 

Generally dry; transmits small 
quantities ot water to springs along 
contact witti Pierre Snal* and to 
stream alluvium. 

Pierre 
Shale 

3,000-
5,000 

Dark gray marine shale and bentonite. Sandy 
transition zone in upper 400 to 600 feet 

Niobrara 
Formation 

550-
600 

D 

Smoky HIH SliaJe lUember 500+ (eet of 
yellowist>-brown soft thin-bedded, calcareous 
•hale Marbedded with thin layers of limestone 
Fort Hoys Umestona ttomber 3 to 40 feet ol 
gray, hard, thin- to thick-bedded limestone. 

Mesozoic 

Paleozoic 

L 

Upper 
Cretaceous 

Carlile 
Shale 

150 

Juan Lopez Member: Grayish-brown, hard 
calcarenite. 
Codell Sandstone Member: Yellowish-gray, thin 
to maashre bedded sandstone. 
Blue Hill Shale Member: Dark gray, 
noncalcareous shale. 
Fairport Chalky Shale Member: Yelkwrish-gray, 
soft calcareous shaie. 

These units generally do not yield 
water lo wells. Combined, ttwy lend 
to retard vertical movement of water 
from the Dakota-Purgatoire aquifer, 
producing artesian conditions. In 
some areas, sandy or fractured zones 
provide small yields to wells. The 
quaTity of water from these units 
generally is Unsuitable tor most uses. 

Cretaceous 

Greenhom 
Limestone 

Bridge Creek Limestone Memtier: Intertiedded 
gray limestone and shale. 
Haitland Shale (Member: Gray shaly calcarenite 
Lincoln Limestone Member Grayish-brown, hard 
calcarenlle, shaly calcarenite. and bentonite 

Graneroe 
Shale 

Dark gray, hard calcareous shale. 

Jurassic 

Thassic 

Pemiian 

Pennsylvanian 

Dakota 
Sandstone 

eo-ito 

Lower 
Cretaceous 

Upper Jurassic 

Upper and Middle 
Pennsylvanian 

Purgatoire 
Formation 

160-210 

Mofrisoi 
Fomiation 

Lykins 
Formation 

Lyons 
Sandstone 

Fountain 
Formation 

225 

ISO 

700-600 

2,100-
2,800 

Yellowish-bfown, line-to medium-grained, cross-
bedded massive sandstone, locally coarse­
grained to conglomeratic, with a middle unit of 
thin-bedded day, tend, and shale. 

Glencaim Sl<ala Member: 60 to 60 feet ot dark 
cokved shale and Ihln-tedded sandstone. 
LyUe Sandstone Member. 100tol30feetoflight 
colored, fine-grained, massive bedded 
sandstone. 

Varicolored gray, maroon, and green siltstone 
and elaystotte interbedded with thin beds ol 
aandstone, limestone, and eonglomente. 

Varicolored rnaroon, green, and pink interbedded 
shale, siltstone, sandstone, and limestone. 

Ftod to yellowish-gray, fine-grained sandstone. 

Red, maroon, and brown Irregularty bedded, 
coarse- to fine-grained, arkosic sandstone and 
conglomerate intertiedded with siltstone and 
shale. 
Glen Eyrie Shale Memt>er: Basal, gray 
sandstone, sandy shale, and black shale about 
100 feet thick. 

The OakoCa Sandstone and Lytle 
Sandstone Member of the Purgatoira 
Formatkm form the Oakoia-Purgatoire 
aqtafet. This aquifer Is capable ol 
yiekling 5 to 10 gal/min to wells In 
most areas: yields of 150 to 200 
gal/min to wells can be expected in 
areas where the penneability of the 
aquifer is enhanced by fractures. 

Not considered to Iw aquifera 
! ol negligible permeability. 

Wells yield less than 10 gal/min. 
Developed mostly tor domestic 
livestock water in outcrop areas 
where Dakota-Purgatoire aquifer has 
been removed by erosion. 

Table 3-1. Physical and Hydxologic Properties of Geologic Units 
at Fort Carson, Colorado 

Source: Leonard, 1984 



The most potentially productive and areally extensive aquifer at Fort Carson is the 

Dakota/Purgatoire aquifer. The Dakota/Purgatoire aquifer consists of the Dakota Sandstone and 

the Lytle Sandstone Member of the Purgatoire Formation. The combined thickness of the 

sandstones is 150 to 220 feet. The Dakota Sandstone is separated from the Lytle Sandstone by 

60 to 80 feet of marine shale and thin-bedded sandstone of the Glencaim Shale Member of the 

Purgatoire Formation. The Pierre Shale, Niobrara Formation, Carlile Shale, Greenhom 

Limestone, and Graneros Shale overlie the aquifer and act as confining layers that retard vertical 

flow and produce artesian conditions. Groundwater generally flows in the direction of dip of 

the Formation. Groundwater in the Dakota/Purgatoire aquifer flows in a southeasterly direction 

across the southem portion of Fort Carson, and in a more easterly direction in the northem 

portion. 

WeUs at Fort Carson producing from the Dakota/Purgatoire aquifer have yields ranging from 

30 to 230 gpm. Well yields increase substantially along the flanks of anticlines where 

permeability is enhanced by fracturing (Leonard, 1984). 

Groundwater from bedrock wells is not used for potable supply at Fort Carson. Groundwater 

from the Dakota/Purgatoire aquifer characteristically contains elevated concentrations of radium-

226, gross alpha, and other radiochemical constituents. Concentrations of these constituents are 

commonly above primary or secondary drinking water standards. The source of radioactive 

constituents is naturally-occurring uranium minerals contained within the Dakota Sandstone. 

Other chemical constituents that locally exceed drinking water standards include total dissolved 

solids (TDS), iron, manganese, and sulfate. 

A second bedrock aquifer of local importance at Fort Carson is the Fountain aquifer. Wells 

produce water from the Fountain aquifer only in the westem portion of Fort Carson where the 

more productive Dakota/Purgatoire aquifer has been removed by erosion. The Fountain aquifer 

consists of up to 2,900 feet of predominately poorly sorted maroon sandstone and conglomerate 

of the Fountain Formation. The permeability of the aquifer is relatively low due to cementation 

and poor sorting. The Lyons Sandstone overlies the Fountain Formation and consists of well 
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cemented fine-grained sandstone. The Lyons Sandstone is sometimes perforated by wells and 

included as part of the Fountain aquifer. The shales, siltstones and limestones of the overlying 

Lykins and Morrison Formations act as confining beds and retard upward flow from the aquifer. 

Groundwater in the Fountain aquifer flows toward the south and east in the general direction of 

formation dip. Wells at Fort Carson completed in the Fountain aquifer have small yields 

ranging from 1 to 10 gpm. 

Groundwater from the Fountain aquifer is of generally acceptable quality. Locally, 

concentrations of TDS, selenium, fluoride, iron, manganese, sulfate and gross alpha and beta 

radiation may exceed primary or secondary drinking water standards. 

3.1.3 Background Groundwater Quality 

Background groundwater quality at Fort Carson was estimated from analytical data obtained 

from well W6-3 located northwest of Landfill No. 6 (Rinehart, 1993). These data included 

results for VOCs and heavy metals. Well W6-3 is located upgradient and outside of the landfill 

proper. Because there are no potential sources or industrial areas upgradient of Landfill No. 6, 

groundwater quality at this location is assumed to represent "natural" conditions. Additional 

information concerning regional groundwater quality is presented in Leonard (1984). Analytical 

data obtained from well W6-3 identified elevated concentrations (above MCLs) of some heavy 

metals, including cadmium (0.007 mg/l), selenium (0.3060 mg/l), and arsenic (0.212 mg/l). 

Elevated concentrations of selenium may be derived from sediments of the Fountain Formation 

(Leonard, 1984). 

3.2 Suspected Releases to Groundwater 

Groundwater quality data are available from over 100 monitoring wells present at Fort Carson, 

Many of these wells have been sampled for hazardous constituents and, at certain locations, the 

presence of hazardous substances in groundwater has been confirmed. Suspected releases to 

groundwater include areas where CERCLA substances have been identified in groundwater 
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and/or other information suggests a probable release of CERCLA substances to groundwater has 

occurred. 

Suspected releases to groundwater have occurred at six locations at Fort Carson. These areas 

are discussed separately below. 

3.2.1 Source 2 - Landfill No. 2 

Previous investigations at Landfill No. 2 have documented elevated concentrations of VOCs 

(including PCE and TCE), heavy metals, petroleum hydrocarbons, nitrate/nitrite, total organic 

carbon (TOC), and chemical oxygen demand (COD) in groundwater samples (see Table 2-3). 

Direction of groundwater flow at this location is predominantiy south, until the alluvial valley 

aquifer is encountered, where the predominant groundwater flow direction coincides with the 

east-flowing surface channel, toward Fountain Creek. Migration of landfill leachate toward the 

alluvial valley aquifer has been documented (USAEHA, 1992; ICF, 1991). The presence of 

certain hazardous substances in groundwater, and the hydraulic connection of groundwater at the 

landfill with the alluvial valley aquifer constitute a suspected release to the groundwater pathway. 

3.2.2 Source 4 - Landfill No. 4 

Previous investigations at Landfill No. 4 have documented low concentrations of toluene, 

styrene, heavy metals, nitrates/nitrites and other compounds in groundwater samples. Landfill 

No. 4 is located within an alluvial valley aquifer, a tributary of the Fountain Creek aquifer. The 

presence of certain hazardous substances in the alluvial valley aquifer constitutes a suspected 

release to the groundwater pathway. 

3.2.3 Source 5 - Landfill No. 5 

Previous investigations at Landfill No. 5 have documented elevated concentrations of certain 

VOCs (including TCE and 1,2-DCE), heavy metals, petroleum hydrocarbons, and nitirate/nitrite 

in groundwater samples (see Table 2-5) (USAEHA, 1988a; USAEHA, 1988b; ICF, 1991; 

USAEHA, 1992; Rinehart, 1993). Landfill No. 5 is located partially within an alluvial valley 

aquifer adjacent to Clover Ditch. The presence of certain hazardous substances in groundwater 
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of the alluvial valley aquifer at this location constitutes a suspected release to the groundwater 

pathway. 

3.2.4 Source 6 - Landfill No. 6 

Previous investigations at Landfill No. 6 have documented elevated concentrations of certain 

VOCs (including PCE and TCE), and heavy metals in groundwater samples (see Table 2-6) 

(USAEHA, 1988a; USAEHA, 1988b; USAEHA, 1992; Rinehart, 1993). LandfiU No. 6 is 

located within an aUuvial valley aquifer. The presence of certain hazardous substances in 

groundwater of the aUuvial vaUey aquifer at this location constitutes a suspected release to the 

groundwater pathway. 

3.2.5 Source 11 - LandfiU No. 11 

Previous investigations at Landfill No. 11 have documented elevated concentrations of certain 

VOCs (including TCA), semi-volatUe compounds, heavy metals, and nitrate/nitrite in 

groundwater samples (see Table 2-7) (USAEHA, 1988b; USAEHA, 1992; Rinehart, 1993). 

Landfill No. 11 is located within an alluvial vaUey aquifer immediately north of Clover Ditch 

and about 800 feet west of Fountain Creek. The presence of certain hazardous substances in 

groundwater of the aUuvial vaUey aquifer at this location constitutes a suspected release to the 

groundwater pathway. 

3.2.6 Source 34 - Former UST/Vaoor Degreaser. Bldg. 8000/8001 

Previous investigations at buUding 8000/8001 have documented elevated concentrations of certain 

VOCs (including PCE, TCA, and benzene) and petroleum hydrocarbons in groundwater samples 

(USAEHA, 1988a; USAEHA, 1988b; USAEHA, 1992). The source of the groundwater 

contamination appears to be a former leaking 26,000 gaUon UST located adjacent to building 

8001, and associated vapor degreaser located inside of building 8000. The area is located within 

an aUuvial vaUey aquifer. The presence of certain hazardous substances in groundwater of the 

alluvial valley aquifer at this location constitutes a suspected release to the groundwater pathway. 
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3.3 Groundwater Targets 

Fort Carson derives its potable water from the City of Colorado Springs (CCS), purchasing over 

900 miUion gaUons each year. The total population drinking water from CCS is approximately 

200,000, including Fort Carson residents and workers. The CCS derives its water from several 

sources: 

locaUy, from tiibutaries of the Arkansas River (Fountain Creek and others); 

via transmountain diversions from the westem side of the Continental Divide; and 

groundwater weUs. 

The Lower Fountain Water Quality Management Association (LFWQMA) comprises the CCS 

and four other water providers, which are: 

Stratmoor HiUs Water Distiict (SHWD); 

Security Water and Sanitation Distiict (SWSD); 

Widefield Homes Water Company (WHWC); and 

the City of Fountain. 

Although water systems of the members of the LFWQMA are separate and independent, each 

water provider is connected to its nearest neighbor via an emergency water line (Robert 

Schrader, SWSD, personal communication, 1994). In addition, aU members purchase some of 

their water supply from Fry/Ark. 

SHWD is located directly north of Fort Carson, and provides potable water to the Stratmoor 

community of approximately 13,932 residents (Elmer Wohlborg, SHWD, personal 

communication, 1994). SHWD derives its potable water from three weUs northeast of Fort 

Carson along Route 85, and from Fry/Ark. The SHWD weUs range in depth from 37 to 80 

feet. Water quaUty at the weUs is sampled quarterly, as required by CDH; the weUs are also 

sampled regularly by representatives of the Schlage Lock Company to determine if a documented 

release of PCE at Schlage's plant has affected water quaUty at SHWD's wells. 

Q 
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SWSD is located east of Fort Carson, and provides potable water to approximately 12,451 

residents (Robert Schrader, SWSD, personal communication, 1994). SWSD derives its water 

supply from 16 weUs east of Route 85, and from Fry/Ark. One of the weUs has been 

decommissioned due to PCE contamination in the Widefield Aquifer originating at the Schlage 

Lock Company plant. 

Southeast of the SWSD, along Route 85, is the WHWC, serving approximately 8,500 residents 

(Ronald Snoddy, WHWC, personal communication, 1994). WHWC derives its potable water 

supply from three weUfields and from Fry/Ark. One weUfield lies along Route 85, west of the 

Town of Widefield; a second lies east of the Littie Johnson Reservoir; and a third Ues east of 

Widefield along the Fountain Ditch. WHWCs weUs range in depth from 53 to 83 feet, and four 

weUs have been decommissioned due to PCE contamination originating at the Schlage plant. 

Further south along Route 85 is the City of Fountain, which provides potable water to a 

population of approximately 8,500 residents. Fountain derives its water supply from four weUs 

completed in the Widefield Aquifer, and from Fry/Ark. To supplement its groundwater 

entiflements. Fountain holds water rights in Keeton Reservoir along Route 115 on the westem 

boundary of Fort Carson. Fountain also diverts streamflow from Littie Fountain Creek upstream 

of Fort Carson, and brings the water via pipeUne to the Fountain Creek mainstem, where it is 

discharged to augment Foimtain's municipal supply weUs. (Ron Woolsey, City of Fountain, 

personal communication, 1994). 

Two smaller water districts are located along the westem boundary of Fort Carson, the Rock 

Creek Mesa Water Distiict (RCMWD) and the Red Rock Water Distiict (RRWD). RCMWD 

provides potable water to about 800 residences, and purchases the water supply from Mr. John 

May ofthe May Museum (Forrest Carter, RCMWD, personal communication 1994). John May 

has ten production weUs, each approximately 25 feet deep, on his approximately 1,000-acre 

ranch. In addition to water sold to RCMWD, the weUs are used to provide potable water to a 

campground that operates from 1 May through 1 October each year. -Mr. May also diverts 
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surface water from Rock Creek into an unnamed reservoir to supplement water supply avaUable 

at the wells (John May, May Museum, personal communication, 1994). 

CCS's Pike's Peak and Monument Creek intakes are upstream, beyond the boundaries of the 

Fort Carson study area. The PineUo Ranch weUfield is approximately one mile east of Source 

5, Landfill No. 5. The Pinello Ranch weUfield is used very infrequentiy to supplement CCS's 

water supply from other sources (Lamar Burch, CCS, personal communication, 1994). 

About one nule northeast of Source 11, LandfiU No. 11, is a neighborhood of about 20 private 

residences not serviced by any municipal water supply system. Review of information provided 

by the Colorado Division of Water Resources (Division of Water Resources, 1994) indicated 

that, at distances 1/2 mUe or less firom LandfiU No. 11, at least nine weUs have been permitted 

in the Fountain Creek aUuvial aquifer for domestic and/or municipal (potable) uses. Total depth 

of these weUs ranges from 30 to 66 feet. The exact location of these wells is not possible to 

determine from the information avaUable (1/4-Section coordinates, in most cases). Although 

distance from LandfiU 11 to these weUs is not great, they are aU located upgradient from 

LandfiU 11. 

Other uses of groundwater in the Fort Carson vicinity includes agriculture (irrigation), industry, 

and power generation. No wellhead protection areas have been designated on Fort Carson, or 

by other entities in the vicinity. 

D 
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4.0 SURFACE WATER PATHWAY 

4.1 Hydrologic Setting 

4.1.1 Streamflow 

All of the streams entering and originating on Fort Carson are ephemeral (Leonard, 1984), 

Stieamflow at Fort Carson mostiy consists of runoff from precipitation, with a lesser 

contribution from groundwater seepage. The uneven occurrence of precipitation results in 

uneven annual and monthly quantities of streamflow. For long periods during the year, no flow 

occurs in most reaches of the streams. Continuous flow in Turkey Creek downstream from 

TeUer Reservoir results from groundwater seepage near the southeast abutment of the reservoir. 

Groundwater seepage also results in continuous flow in Rock Creek immediately upstream from 

the eastem boundary of Fort Carson. 

Streamflow is diverted for municipal water suppUes by the city of Fountain from Littie Fountain 

Creek upstream of Fort Carson. Water is taken through a pipeline, and carried to the mainstem 

of Fountain Creek, where it is discharged to the Fountain Creek aUuvium to supplement the 

groundwater supply at the City of Fountain's municipal weUs. Historically, streamflow was 

diverted from Littie Fountain, R(x;k, and Turkey Creeks for irrigation. 

Drainage on Fort Carson is from west to east, and most of die streams on the instaUation (i.e., 

those not intercepted by reservoirs) empty into Fountain Creek. Fountain Creek, a tributary of 

the Arkansas River, flows roughly paraUel to the eastem boundary of Fort Carson. Fountain 

Creek is a perennial stream, with average annual streamflow of about 11 cubic feet per second 

(cfs). Most of Fort Carson lies outside any designated floodplain boundary. The 100-year 

floodplain boundary generally foUows the major Fountain Creek tributary drainageways across 

tiie instaUation. 
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4.1.2 Reservoirs 

Regulation of streamflow with reservoirs aUows for a more even and dependable supply of water 

downstream. Five reservoirs have been constructed on Fort Carson, including Eureka Reservoir 

on Sand Creek; Haymes Reservoir supplied by Rock Creek; John Townsend Reservoir supplied 

by Littie Fountain and Rock Creeks; North Side Reservoir suppUed by Rock Creek; and TeUer 

Reservoir on Turkey Creek. The USGS (Leonard, 1984) estimated reservoir evaporation loss 

at Fort Carson to be 38 inches per year. 

4.1.3 Ditches and Canals 

Major ditches draining on-site and off-site watersheds are the B Ditch, the Clover Ditch, and 

the I Ditch. Before Fort Carson existed as a mUitary reservation, an irrigation ditch traversed 

from Fountain Creek through the present cantonment area and retumed to Fountain Creek. This 

irrigation ditch was caUed the Clover Ditch. B Ditch is predominantiy a natural drainageway 

running from Highway 115 to 1-25. Portions of this ditch are a conversion of the original 

Clover Ditch channel. I Ditch also coincides with portions of the original Clover Ditch location. 

The modem-day Clover Ditch paraUels I Ditch and intercepts mnoff from the west and carries 

it south to Cheyenne Mountain Reservoir. Modem-day Clover Ditch does not incorporate any 

of the original irrigation ditch channel (Higginbotham & Associates, 1976). Major drainage 

basins and ditches are shown on Figure 4-1. 

4.1.4 Surface Water Quality 

Leonard (1984) presents an in-depth discussion of general water quaUty in streams and aUuvial 

aquifers on and in the vicinity of Fort Carson. Water quality analyses presented in that report 

indicated that water from most of the streams and the aUuvial aquifers along the westem side 

of Fort Carson is suitable for irrigation and would be suitable for drinking if treated for 

biological contaminants. The report further concludes that the chemical quality of water from 

streams and the aUuvial aquifers deteriorates to the east, but that water is stiU suitable for 

irrigation with proper management practices. Surface water quaUty analytical data are presented 

in the Leonard, 1984 report, including general water quaUty parameters, heavy metals, and 
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radiochemical parameters. Water quality samples were taken at various locations above, on, and 

below Fort Carson. 

Background surface water quaUty at Fort Carson was estimated from analytical data obtained 

from the B-cUtch located upstream of LandfiU No. 6, and an unnamed ditch upstream of LandfiU 

No. 4 (Rinehart, 1993). These data provided results of surface water sampling for VOCs and 

heavy metals. Because there are no potential sources or industrial areas upstieam of these 

locations, surface water quaUty at these Icxations is assumed to represent "natural" conditions. 

Additional information concerning regional surface water quality is presented in Leonard (1984). 

Analytical data obtained from the upstream surface water locations identified elevated 

concentrations (above MCLs) of some heavy metals, including selenium (0.0690 to 0.971 mg/l) 

and arsenic (0.126 to 0.140 mg/l). Elevated concenti:ations of selenium may be derived from 

sediments of the Fountain Formation (Leonard, 1984). 

4.2 Suspected Releases to Surface Water 

There are four sites at Fort Carson where analytical data or other information suggest that 

releases of CERCLA substances to surface water may have occurred. Each of tiiese sites is 

discussed separately below. 

4.2.1 Source 2 - LandfiU No. 2 (FTC 006) 

Information presented in USAEHA (1988b) indicates that "at times of rainfall, mnoff wUl carry 

dUuted leachate into the Clover Ditch drainage system", a tributary to Fountain Creek. In 

addition, shaUow groundwater at the landfiU appears to be hydraulicaUy connected to the 

adjacent aUuvial vaUey aquifer. The Clover Ditch receives baseflow from the aUuvial aquifer, 

and therefore has the potential to receive contaminated groundwater identified at the landfill. 

Based on these data. Landfill No. 2 is a source of a suspected release to the surface water 

pathway. 
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4.2.2 Landfill No. 11 (FTC 015) 

Previous studies at LandfiU No. 11 have d(x:umented various CERCLA compounds in 

groundwater samples coUected at this Icxiation (see Table 2-7). LandfiU No. 11 is located 

immediately north of Clover Ditch and about 800 feet west of Fountain Creek, within the 

alluvial aquifer. The Clover Ditch and Fountain Creek receive baseflow from the aUuvial 

aquifer at this location (i.e., surface and groundwater are hydrauUcally connected), and 

therefore, tiie potential exists for contaminated groundwater at LandfiU No. 11 to migrate into 

Clover Ditch and/or Fountain Creek. Based on this information, LandfiU No. 11 is a source of 

a suspected release to the surface water pathway. 

4.2.3 Source 35 - Equalization Basin. BuUding No. 1399 (No FTC Number) 

In 1981, a rainstorm reportedly flushed oily waste out of the equaUzation basin into the adjacent 

unnamed ditch, and ultimately into Fountain Creek (see source description. Section 2.3.9). 

Sludges coUected from this basin were later identified as containing hazardous constituents. 

Because the material flushed into the drainage may have contained CERCLA substances, the 

equaUzation basin is a source of a suspected release to the surface water pathway. 

4.2.4 Source 18 - Golf Course Holding Pond (FTC 036) 

The golf course holding pond currentiy receives waste water effluent from the STP. Prior to 

the constmction of the IWTP in 1981, the STP received sanitary and industrial waste water from 

various sources on the instaUation, including waste streams that contained certain hazardous 

substances (see source description. Section 2.3.9). Because the holding pond may have received 

STP effluent containing CERCLA substances prior to 1981, the golf course holding pond is the 

source of a suspected release to the surface water pathway. 

4.3 Surface Water Targets 

More tiian 100 surface water intakes are located within a 15-niile target distance Umit of Fort 

Carson (Division o£ Water Resources, 1994). These intakes are located along Fountain Creek 
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east of Fort Carson. None of the intakes are used for drinking water supply (PhUlip Saletta, 

CCS, personal communication, 1994). 

The distance from the probable point-of-entry (PPE) to a surface water body is approximately 

100 feet (the probable point-of-entry is located along Clover Ditch adjacent to LandfiU No. 11, 

Source 11). The nearest surface water intake is about 1200 feet from the PPE, and is used for 

agricultural purposes. 

Fountain Creek and Teller Reservoirs are cold water fisheries used for recreational fishing. 

Food production rates are not available for these water bcxlies. 

Wetiand environments are found witiiin tiie 15-mUe target distance of Fort Carson. The 

locations of these areas are shown on Figure 2-2. 

Habitat of two threatened aquatic species occurs within the Fountain Creek drainage: the 

Arkansas darter and the greenback cutthroat trout (Colorado Department of WildUfe, telephone 

communication, 1994). The greenback cutthroat trout has been noted in Lytle, Duck, and Littie 

Turkey Creek Ponds, and in Turkey Creek. The Arkansas darter has been observed in Lytic 

Pond, Cottonwcxxi and Mary EUen Ranch Springs, and in Turkey Creek. The Arkansas darter 

may also be found in the 15-mUe downstream reach of Fountain Creek, but no written 

documentation to that effect was located. A Ust of threatened and endangered species that have 

been observed on and near Fort Carson is presented in Table 4-1. 
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Table 4-1. Threatened and Endangered Species List, Fort Carson 

Species Name 

Bald Eagle {Hcdiaeetus leucocephalus) 

Peregrine Falcon {Falco peregrinus anatum) 

Greenback Cutthroat Trout (Oncorhynchus 

clarki stomias) 

Mexican Spotted Owl (Strix occidentalis lucida) 

Arkansas Darter {Etheostoma cragini) 

Listing Status 

federal endangered; Colorado endangered; 

winter transient 

federal endangered; Colorado endangered; 

forages on Fort Carson from aerie west of 

installation boundary 

federal threatened; Colorado threatened; noted 

in Lytle, Duck, and Littie Turkey Creek ponds, 

and in Turkey Creek 

federal threatened; found as road kill on Hwy 

115 at Rock Creek crossing; nests west of Fort 

Carson boundary 

federal category 1; Colorado threatened; noted 

in Lytie Pond, Cottonwood and Mary Ellen 

Ranch Springs, and Turkey Creek 

Source: Fort Carson, written communication, 1994. 
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5.0 s o n . EXPOSURE AND AIR PATHWAY 

The soil exposure pathway assesses the threat to human health and the environment by direct 

exposure to hazardous substances and areas of suspected contamination. This pathway differs 

from the three migration pathways in that it accounts for contact with in-place hazardous 

substances at the site, rather than migration of substances from the site (EPA, 1991). 

The principal threat under the air pathway is the threat of airbome releases of hazardous 

substances. Evaluating likelihood of release requires hypothesis of whether hazardous substances 

are Ukely to be migrating from tiie site to the air (EPA, 1991). 

5.1 Physical Conditions 

Soils at Fort Carson consist of relatively young soU types which developed on alluvial sediments 

and residual soUs found on sandstones and shale. Eight mapping units consisting of soUs having 

simUar engineering characteristics have been identified at Fort Carson (ES&E, 1983). They 

vary from poorly-graded, graveUy sands to stony and clayey silts. Turkey Creek, which mns 

through the center of the reservation from northwest to southeast divides the soils into two major 

regimes. The soUs on the west side of the creek are primarily coarse-grained, shallow, granular 

soUs of medium to high permeabUity, with scattered areas of low permeability clay-silt mixtures 

and loamy sands. Fine-grained sUt and clay mixtures of low permeabiUties, interspersed with 

low permeabiUty loamy sands, predominate on the east side of Turkey Creek. Infiltration rates 

of soils at Fort Carson may range from 0.2 to 50.8 cm/hr (ES&E, 1983). 

5.2 Likelihood of Exposure to SoU Contamination 

Likelihood of exposure relates to areas of suspected contamination, and takes into account soUs 

as weU as any sources, areas of contamination, or other material on the surface (e.g., gravel fill, 

waste pUe, plank flooring, concrete, aisphalt paving) (EPA, 1991). The guidance presented in 

EPA, 1991 for evaluating this category states that, "To confidentiy mle out the presence of areas 
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of suspected contamination, appropriate quality analytical data demonstrating the absence of 

hazardous substances are generally necessary." 

During the PA investigation, 39 sources of contamination were identified on Fort Carson (see 

Section 2). Likelihood of exposure to contaminants at each of these 39 sources was considered. 

Based on the definitions and discussion presented in EPA (1991), 37 of the 39 sources are 

considered to have likelihood of exposure. Section 2.3.8 of this report describes the 39 

CERCLA sources identified at Fort Carson. Source 17 (Hazardous Waste and PCB Storage 

FaciUty, FTC 025), and Source 34 (BuUding 8000 Activities: Former Vapor Degreaser and 

Former Waste OU/Solvent USTs, FTC 058 and FTC 054) are tiie two sources tiiat have no 

likelihood of exposure. Each of these two sources is described below. 

D 

D 
5.2.1 Source 17 - Hazardous Waste and PCB Storage FacUitv (FTC 025) 

The hazardous waste and PCB storage faciUty at Building 9248 is used to store hazardous wastes T 

for up to 90 days prior to off-post hauUng by a disposal contractor. The facility has chemicaUy-

impervious, curbed floors, which would aUow spill containment and remediation prior to 

environmental exposure. Hazardous wastes stored here are segregated according to compatibUity 

class, and the buUding interior is temperature and ventUation controlled. No potential for release T 

of contamination to the environment is likely at this location. 

5.2.2 Source 34 - BuUding 8000 Activities: Former Vapor Degreaser (FTC 058) 

and Former Waste OU/Solvent USTs (FTC 054) 

Although soU contamination has been documented around the sump at the vapor degreaser in 

BuUding 8000, contaminated soUs are covered by the concrete floor of tiie buUding, The 

impervious flooring prevents the UkeUhood of exposure at this source. The other area of 

concem at this source is the former waste oil/solvent USTs. These USTs were removed in 

1993, and contaminated soUs were excavated. The excavation was backfilled with clean soil, 

as shown in Photograph No. 31. There is no likelUiood of exposure at this source. 
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5.3 SoU Exposure Targets 

SoU exposure targets include threats to resident and worker populations within 200 feet of a 

potential source of soU contamination, as well as threats to sensitive terrestrial environments. 

5.3.1 Resident/Worker Populations 

No resident populations were identified within 200 feet of any potential source of soU 

contamination, and no schools or day-care faciUties exist within the 200-foot radii. However, 

populations of workers and regularly-occupied buildings were identified for some sources. Table 

5-1 presents information regarding these targets for soU exposure. 

Table 5-1. SoU Exposure Targets - On-Site Workers 

D 
n 
U 

Source Number and Name 

-
Source 1 - Landfill No. 1 

Source 4 - Landfill No. 4 

Source 5 - Landfill No. 5 

Source 16 - DRMO Hazardous Waste Storage Area 

Source 18 - Golf Course Holding Pond 

Source 20 - DIO Hazardous Waste Storage Yard 

Source 21 - Dramage Ditches Adjacent to Bldg. 301 

Source 22 - STP T and Spreading Area, Landfill No. 1 

Source 30 - Wash Rack Drainage Ditches 

Source 31 - Building 8030 Battery Shop 

Source 32 - Building 8000 Battery Storage Area 

No. of Workers 

within 200 ft 

< 10 

about 25 

about 75 

about 10 

4 

< 10 

< 10 

< 10 

0 

150 

200 

Distance to 

Nearest Building 

> 200 ft 

Oft 

Oft 

50 ft 

50 ft 

25 ft 

75 ft 

> 200 ft 

150-200 ft 

Oft 

Oft 

D 5-3 



Table 5-1 (continued) 

Source Number and Name 

Source 33 - Building 8142 Battery Area 

Source 35 - Equalization Basin, Building 1399 

Source 37 - Soils at Former Waste Paint and Solvent UST 

near Building 201 

Source 38 - Administrative Services Division Printing 

Shop, BuUding 6120 

Source 39 - Golf Course Area Application of STP Sludge 

and Effluent 

No. of Workers 

within 200 ft 

150 

0 

< 10 

< 10 

4 

Distance to 

Nearest Building 

Oft 
• 

150 ft 

25 ft 

Oft 

50 ft 

Note: Sources not Usted in Table 5-1 have: a) no potential for soil contamination; or 
b) no workers or regularly-occupied buUdings witiiin 2(X) feet. 

5.3.2 Nearby Population Targets 

Within tiie 4-mUe radius of Fort Carson, over 229,000 people are estimated to be resident. This 

is based on tiie report from Claritas (1994), and on information provided by Fort Carson 

personnel regarding resident/worker populations on the instaUation (R. Noyes, written 

communication, 1994). 

0 

5.3.3 Sensitive Terrestrial Environments 

A number of federal- and state-Usted threatened or endangered terrestrial species have been 

documented on and in the vicinity of Fort Carson (see Table 4-1). These species include 

peregrine falcon, Mexican spotted owl, and bald eagle. These species may frequent the Fort 

Carson area to forage, and bald eagles are considered transient winter residents, but permanent 

habitats within base boundaries have not been documented. 
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5.4 LUceUhood of Release to the Air Pathway 

LikeUhood of release to the air pathway is evaluated based on site and pathway conditions, and 

considers whether a release of contamination to the air could be detected (i.e., not whether or 

not a release may have occurred). Because of rapid dispersion of released substances in the 

atmosphere, an air release can usuaUy only be detected while it is occurring. At Fort Carson, 

the air pathway was judged to have no suspected release. The basis for this conclusion is that 

the CERCLA substances and activities documented at Fort Carson are not Ukely to release 

contamination to the air; furthermore, any releases that may occur would be transient (i.e., a 

Umited-duration buming or fire-training activity) and no contamination would be likely to be 

detected during sampling. 

5.5 Air Pathway Targets 

Target populations under the air pathway consist of people who reside, work, or go to school 

within the four-mUe target distance Umit around the site. PA air pathway targets also include 

sensitive environments and resources. 

Based on the Claritas report (Claritas, 1994), target populations within the pertinent distance 

radii were calculated. Total populations witiiin the 1 to 1/4 mUe; 1/4 to 1/2 mile; 1/2 to 1 mUe; 

1 to 2 mile; 2 to 3 mUe; and 3 to 4 mUe radu of Fort Carson are shown in Block 10 of the PA 

Assessment Forms (Appendix A). 

A number of federal- and state-Usted threatened, endangered, and sensitive species have been 

documented on and in the vicinity of Fort Carson (see Table 4-1). These species include 

peregrine falcon, Mexican spotted owl, and bald eagle. These species may frequent the Fort 

Carson area to forage, and bald eagles are considered transient winter residents, but permanent 

habitats witiiin base boundaries have not been documented. 
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Another sensitive environment that constitutes a target for the air pathway is the Pike National 

Forest, abutting Fort Carson to tiie west. The National Forest is used for numerous recreational 

activities, including hunting, fishing, camping, hiking, rock cUmbing, swimming, skiing, and 

otiier outdoor sports. 

_ 

^ j 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

6.1 Conclusions 

A total of 39 potential CERCLA sources were identified at Fort Carson as part of tiiis PA. Six 

sources were identified with suspected releases of CERCLA substances to the groundwater 

pathway. Four sources were identified with suspected releases to the surface water pathway. 

Thirty seven sources were identified with some likelihood of soil exposure to CERCLA 

substances; two sources were identified with no likelihood of soil exposure. There is no 

evidence of a suspected release to the air pathway. 

Although suspected releases to the groundwater pathway have been documented, the relatively 

low concentrations of CERCLA substances observed at these locations, in conjunction with a 

Umited migration potential and the relatively large distance to receptor locations, leads to the 

conclusion that observed groundwater contamination at Fort Carson presently poses Umited risk 

to human health or the environment. There is no evidence to indicate that groundwater 

contamination has migrated beyond the boundaries of Fort Carson. 

Suspected releases to the surface water pathway at Fort Carson have generaUy been of a sporadic 

nature (accidental release of substances during floods or high rainfaU) and of low quantity, or 

are suspected due to interconnections with lightiy contaminated groundwater. For these reasons, 

there is Uttie risk to human health or the environment posed by suspected surface water 

contanunation. 

6.2 Recommendations 

Many of the sources identified at Fort Carson have no analytical data to confirm the presence 

(or absence) of hazardous substances in soil or groundwater. At other locations, the amount of 

analytical data is not sufficient to estabUsh the extent of soil and/or-groundwater contamination 

(e.g. Landfill No. 2, LandfiU No. 11, Building 8000). At certain locations, such as buUding 

6- 1 



8000 and the landfUl oU lagoon, remedial actions are presentiy underway. Soil and/or 

groundwater sampling should be conducted at these locations to document tiie absence or 

presence of hazardous substances, and to define tiie extent of contamination where it has already 

been identified. 

Surface water and sediment sampling should be conducted at the four locations where suspected 

releases to surface water have been identified. 

D 

Q 
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OMB Approval Number: 2050-0095 
Approved f o r Use Through: 1/92 

4>ERl^ Potential Hazardous 
Waste Site 
Preliminary Assessment Form 

Identification 

Sute: 
CD 

CEKCUS Number. 
C02210020150 

CERCUS Diieovciy Due: 

1. General Site Information 

Nuae: HQ, 
FOrt Carson & 4th Infantry 

Street Addicu* 
Division (Mech), Fort Carson, CO 

City: 

Colorado Springs 

38« 45' 

Longinirtw 

104« 47 

m ZipCodK 
80913 

AppraunalB Afet of Site: 

138.00Q\e 
6.0x10^, Square Ft 

Couaty: 
El Paso 

Co. Code: Coot. 
Din: 

Stitui of Site: 
E3 Active • Not Specified 
Q laaelive O NA (OW plume, etc.) 

2. Owner/Operator Information 

Owner. Department of Defense 

Sinet Addreu: 
Same a s No. 1 

City: 

Stue: Zip Code: Telcpboae: 

{ ) 

Type of Ownentup: 
'Z Phvite 
S Fedenl AgeBcy 

.semennn 
_ Sute 
~ Indian 

a County 
a Muaicipai 
a Not SpeciTied 
a Other 

US Army 

Street Addreii: 

Same as No. 1 

g«y= Colorado Springs 

State: 

CO 
Zip Code: 

80913 
Telephone: 

(719 ) 526-2022 

How InitiaUy IdeatiTied: 
n Citizen CompUinl 
a PA Petitioa 
G State/Locai Program 
a RatA/CERCLANaufieaiian 

3t Federal Prof ram 
C lacideatU 
• Net Specified 
C Other 

3. Site Evaluator Information 

Name ol Evaluator 

Isobel McGowan 
Afeacy/Ortanuaiiaii: 
Engineering Tech. 

street Addieu: 165 S. Utijon Blvd, S t e 710 

Nunc of EPA or Stale Ageaer ContacL- F e d . F a c i l i t i e s 

Marshall P. Fischer site assessment Mgr. 

City: 

Denver 

Dale Prepared: 
4-25-94 

City: Lcikevjood sute: CO 

si«- AA.«.- US EPA Region VIII 
9 9 9 * ^ t e s t . , S te loO 

Sute: 

CO 
Telephooe: 

(303 ) 294-7147 

4. Site Disposition (for EPA use only) 

Emeifcncy Reipaiue/Ri 
Asussment Ri 

• Yea 
3 No 
Date: 

CERCLIS Reco 
a Higher Prioniy SI 
• Lower Pnority SI 
CNFRAP 
• RCRA 
a Other 
Date: 

Signature: 

Name (typed): 

Poiition: 
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^EPA Potential Hazardous Waste Site 
Prdiminary Assessment Form - Page 2 of 4 

CERCLIS Number: 

C02210020150 

5. General Site Characteristics 
Predominant Land Uaea Wiibia I Mile of Site (cheek all that apply): 

S iBduaniil B Agtieutaiiv D DOI 
SComaaciil Q Mining Q Other Federal Facility 
QJ Reaidcalial 19 DOD 
CS Foceit/FieUi Q DOE Q Other 

Site 
a Urban 
• Suburfaa 
a Rural 

Type of Site Opentiaoi (cheek all thu apply): 

^ Manufacairin( (muat check lubcaiegoiy) 
a TiMihu aad Wood Produeta 
O Inoff aoie Cheaicala 
a Flaalie and/or Rubber Producu 
Q Paigm, Vaniahea 
Q ladualfiai Oiganie Chemicala 
G AgiieiilBinl Oifmiraia 

(e.g., peiiicidfi. fenilizeni 
G MiaccUaacoiu Oirmiral Producu 

(e.g., adhenvee, eapknivea. ink) 
G Primary Metate 
G Metal Coaling, Plating, Engraving 
G Metal PeffBC, Stamping 
G Fabficaied Stniciural Metal Producu 
G Ekctraaie Equipaeot 
G Other Mamtfacttring 

G Mining 
G Mctato 
GCoal 
G oa aad Oaa 
G Nwi irtallir Miaeiala 

G Retail 
G ReeycliBg 
G Junk/Salvagc Yard 
G Muaicipai LandTiU 
G Other LandTitt 
\SDOD 
GDOE 
a DOI 
G Other Federal Facility 
G RCRA 

Q TreaaneoL Storage, or Diipoaal 
Q Large Quantity Ceneraior 
G Small-Quantity Geaennor 
G Subtitle O 

GMiaicipal 
G laduatrial 

G 'Convener' 
a 'Protective Filer' 
G 'Non- or Ute Filer* 

G Not SpeciTwd 
G Other 

Yeara of Operation. 
Qeginnittg Year 1 9 4 ^ 

Ending Year 

G Uoknov 

current 

Wisle Oestra.^. 
0 Quite 
G OfTiile 
G Oniile aad OfTtite 

n 
0 
0 

Waste Dcpoaition Authonzed By: 
S Present Owner 
C Fonner Owner 
3 Present A Foimer Owner 
G Uaautborized 
G Unknown 

Wasic Accessible to the Public: 
SI Yes 
GNo 

Distance to Nearest Dwelling. 
School, or Workplace: 

Feet 

6. Waste Characteristics Information 

Source Type: 
I.heck all ihat apply) 

î LandrJl 
JI Surface Impoundment 
X Dnimi 
Z Tanks and Non-Drun Cootaiaera 
Z Chemical Waate Pile 
Z Scrap Metal or Juak Pile 
Z Tailing! Pile 
Z Trash Pile (open duoip) 
Z Land Tieauwal 
Z Contamiaaled Ground Water Plume 

(unidentified source) 
Z Cootaifiinaied Surface Water/Sediment 

(unidentified aouice) 
X Coniammaied Soil 

X Other AC^ 
Z No Sourcea 

Source Waste Quanuty: 
(include uniu) 

488 acres 

Tier 

6,000 gallons ~VI 

362,080 ft-
unimown 

V 

I Coaatinieat, W = Wasteatream. V > Vohone. A > Area 

General Types of Waste (check all that apply) D 
SMctab 

IS Oiganica 
QHnotganics 
(SSolveiua 
S Painla/Pigmcau 

Z Pesticidca/Hcfbicidea 
Z Acids/Basea 

l3 Oily Waste 

3 Municipal Waaie 

Z Milling Waste 

G Laboratory/Hospital Waste S Explosives 

G Radiow:tive Waste G (Jther 
G Constnictian/Demoliuan 

Waste 

Physical Sute of Waste u Deposited (check all that 

sppiy): 
S3 Solid S Sludge S Powder 
S3 Liquid Z Gas 

(. 
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^ C E ^ Potential Hazardous Waste Site 
^ ^ • " * ' ^ PrcUminar; Asscssmnt Fonn - Page 3 of 4 

CERCLIS Number: 

002210020150 

7. Ground Water Pathway 
U OiQuad Wnar Uaai far Otiakii* 
WaterWilhiadMilBK 

OtYen 
G N o 

Typeof Dri^int Water WeUs 
Within 4 Mike (cheek aU thai 
sppiy): 

(jt M o n i e s 
tS-tattm 
GNoM 

Depth to Shalloweat Aquifer: 

5 - 3 0 Feet 

Kant Terrun/Aqui/te Ptaacac 
GYca 
SNo 

Ii Then a Suspected Kcleaaa 10 
Waw: 

SYea 
GNo 

Have Priauty Taigct Otinktot Water 
WeSa Beta IdcBliTied: 

GYea 
IS No 

If Yea, Eater Primaiy Target Population: 

Neaicst Oeaigaaied Wellhead PreieetioB 
Area: 

G Undetliea Site 
G >0-4Milei 
ISNaBaWiika4Miki 

List Seeoadaiy Target PepulatiQa Served bjr Oramd Water 
Withdiws FfQ0f 

0-tf Mile 

>K-WMilB 

> U - I Mile 

>l-2Mik« 

>2'3MiiBa 

>3'4Mika 

Total Within 4 Irfiles 

.fiZL 
2,794 

8,102 

20,430 

65,687 

106,633 

204,469 

8. Surface Water Pathway 
Type of Surface Water Draining Site aad IS Mika Downstream (cheek all 
that apply): 

[SSUcaa iS River B Fend G Lake 
a Bay G Oecaa Q Ofter 

Shortest Overiaad Distance From Any Source lo Surface Water 

0 Feet 

i_ Miiea 

Is Tliere a Suapeeled ReJeaae to Surface Water 
atYea 
G N o 

Site is Located in: 
O Annual • 10 yr Floodplaia 
IS > 10 yr * l(X> yr Floodplain 
(S > l(n yr - JOO yr Floodplaia 
IS > MX) yr Floodplaia 

Drinking Water Intakes Located Along die Surface Water Migntioa I 
GYea 
IJtNo 

Have Primary Target Drinking Water Intakea Been identiTicd: 
GYea 
G N o 

If Yes, Eater Poptilatian Served by Primary Target Intakes: 

^^•^.^^^^^ People 

List All Secoadaty Taiget Diinkog Water Intakea: 
Name Water Body Flow (efi) PopuUtioB Served 

Total within IS Milea 

Fisheriea Located Akag the Surface Water Migratioo Path: 
l2FYea 
GNo 

Have Primary Target Fisheriea Beea Ideatified: 
GYea 
S N o 

List AU Seeoadaiy Target Fisheriea: 
Wster Bodv/Fishetv Name 

Foimtain Creek 

Flow (eft) 

11 cfs 

D 
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^ C C { A Potential Hazardous Waste Site 
^ ^ ^ * r ^ Prdiminary A âessment Fonn - Page 4 of 4 

8. Surface Water Pathway (continued) 

CERCUS Number. 

IC02210020150 

Weilanda Located Along te Sorfaea Water MigtMioa Palh: 
SSYea 
G N o 

Have Primary Target Wetlaada Beea IdcntiTied: 
GYea 
a No 

Lilt Secaidaiy Taigct WetlMda: 
WjterBodY QssJsS}! Fronuee Mill., 

FQunlain Creek 11 30 

Other Senaaiivc Eavi 
a Yea 
G N o 

I Located Along the Suiftea Water Migntian j-h: 

Have Piimair Taigct Sensitive Esvireofflcali Beta Ideatified: 
QYea 
SNo 

Liat Seeoadaiy Taiget Sensitive Enviraamenta: 
^ " " B < ^ S S S M H Sensitive Envim«m«.t J y T 

Fountain Creek 11 30 

5. Soil Exposure Pathway 

Are People Occupy^ Reaidcaeea or 
Attcadi^ School or Daycaia oa er Withm 200 
Feet of Aicas of Known or Suapeeaod 
Contamoation: 

GYea 

a No 

If Yet. Enter ToUl Resident Population: 

NinberofWofkenOttsitt: 
GNone 
G l - l O O 
G 101.1,000 

a >i.oao 

Kiv« TeiTcaarial Seaailive EavironmeMa Been Identified oa 
er Within 200 Feet of Areu of Known or Sutpeeied 

a Yes 
G N o 

If Yea, Liat Each Tenestiial Sensitive Eaviroomeni: 

Habitat for federally listed 
endangered and sensitive species 

10. Air Pathway 

Il There s Suspected Releaae ta Au". 
Z Yes 
3 No 

Eiiler Total Populahon on or Withia: 

O n a i u * 

0 . tf Mile 

> ** - '̂  Mile 

> W - I Mile 

> l .JMilea 

> 2 . ] M i l e a 

>} -4Mi iea 

24,844 

823 

2,794 

8,102 

20,430 

65,687 

106.633 

Tool Within 4 Mika 2 2 9 , 3 1 3 

* Resident and worker populatior 
on. Fort Carson proper. 

Wetlanda Located Within 4 Miiea of the Site: 

CSYea 
G N o 

Other Seoaiiive Enviroomcau Locaicd Withia 4 l̂ tilea of the Site: 

a Yes 
G N o 

List AU Sensitive Eaviroomeau Withia >A Mile of the Site: 
P'"*"9« Sensitive Environment Type/Wetlands Area (icrei) 

Onsite 2 

0 - U Mile 

>V( .ViMi le 

6 acres 

^ 20 acres 

I 

—1 

- 1 

r — 1 

V. 
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LATITOD£ AND LONGITUDE CALCOIATION WORKSHEST #2 
LZ USZN6 ENCINE£Ii'S SCIVLS (1/60) 

SITE KAME: 

AX&: 

fh a Qtirscrfx _ CERCLIS #1. 

S5I0: 

ADDRESS t. 

cms STATEI ZIP CODES 

SITE REFERENCE POINT i^ 

OSGS Q9AD MAP NAMEi,^ 

SCALE: 1:24,000 MAP DAXBs 

lolviraad} 

'SJiJ^I Ar^O. ^/ (^/Jnr4Lr!^) 

_ TOWNSHIP: ^ H/S RANOSt .... B/H 

SECTION: 1/4 1/4 1/4 

MAP DATOM: 1927 1983 {CIRCLE ONE) MERIDIAN: 

COORDINATES PROH LONER RIGHT (SOUTHEAST) CORNER 0? 7.S' HAP (attacb photocopy): 

LOKCITOOE: //gV * J^' /)0 • LATITUDE: ̂ 3 *> j^SL' OO * 

COORDINATES 7ROK LONER RIGHT (SOUTHEAST) CORNER OF 2.5' GRID CELL: 

LONGITUDE: iW^ • J2-' -2l«" LATITUDE: ̂  « V$^r QO' 

CALCULATIONS: LATITUDE (7.S' QUADRANGLE KAP) 

A) NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TQ SITS REF POINT: /SO 

B) KDLTIPLY (A) Vt 0.3304 TO CONVERT TO SECONDS: 

A X 0.3304 » V'f . 4 _ _ " 

C) EXPRESS IN MINUTES AND SECONDS (l'» 60"): .0 ' ^ . (g ' 

0) ADO TO STARTING LATITUDE: 3 3 " ^ f ' O ^ O .' + O ' ^^ . (o -

SITE LATITUDES JJ? " ^f) ' 3 ^. (? 

CALCUIATKWSs LONGITUDE (7.5* QUADRANGLE MAP) 

A) NOMBBIt OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE TO SXT5 RE? POINT: 

B) KULTXPLT i[A} 8T 0.3304 TO cmVBRT TO SECONDS: 

A X 0.3304 - 7 V . ? » 

C) EXPRESS IK MINUTES AND SECONDS (l'» SO"): U ' H . 9 " 

D) ADD TO STARTING LONGITUDE: )0^'» ^ ' J Q . - + Q ' - L ^ ' ^ -

H< 

SITE LONCtTUDB: /(Ĵ Yo f?' W . *? ' 

INVESTIGATOR: ^Jjkr DATa= ^M9f 

D E-IO 



LATITUDE AND LONGITUDE CALCULATION WORKSHEET #2 
LZ USING ENGINEER'S SCALE (1/60) 

SITE NAME: '. fT. CAi^tT^ 

AXA: 

ADDRESS: 

CITY: STATE: 

SITS BEFBRBNCE POINT: ^TttjOf ^£7/ 4/-2 

USGS QUAD MAP NAME: A/<X^J' l̂ ê MrxTf. d TOWNSH 

SCALE: 1:24,000 MAP DATE: SECTION 

MAP DATUM: 1927 1983 (CIRCLE ONE) MERIDIAN: 

CERCLIS #: 

SSlOi 

ZIP CODB:, 

CP: N/S 

: 1/4 

RANGE: _ 

1̂/4 

COOROiMATES JFROM LONER RIGBt (SOUTHEAST) CORNER OF 7.5' MAP (attach photocopy): 

LONGITUDE: /OV^ V ^ ' & > * LATITUDE: ^2^* 77 V 3<D * 

COORDINATES FROM LONER RIGHT (SOUTREAST) CORNER OF 2.S' GRID CELL: 

LOKGITUOB: /̂  *f < ^ J < ^ " LATITUDE: ,?f̂  a V6 • OP " 

CALCULATIONS: LATITUDE (7.S' QUADRANGLE HAP) 

A) NUMBBR 0? RULER GRADUATIONS PHOM LATITUDE GRID LINE TO SITE REF POINT: d^ 

B) MULTIPLY i(A) BY 0.3304 TO CONVERT TO SECONDS: 

A X 0.3304 • 2 3 * \ * 

C) EXPRESS IN MINUTES AND SECONDS (l'« 60"): 0 'Jig , } ' 

D) ADD TO STARTING LATITUDE: J<̂  ^ ^ ' CO - D " + O ' 2 $ . } -

SITE LATITUDE: 33 ^ ^ ' 2^ , I 

D 
CALCULATIONS: LONGITUDE (7.5' QUADRANGLE MAP) 

A) NUMBER OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE TO SITS REF POINT: S3 

B) MULTIPLY <A} BY 0.3304 TO CONVERT TO SECONDS: 

A X 0.3304 - 27 . M • 

C) EXPRESS lil MINUTES AND SECONDS (1'- 60"): Q ' Z l , V' " 

D) ADD TO STARTING LONGITUDE: Jî ^o ^ S ' O Q > 0 " + 0 ' 2 7 . / -

SITE LONGITUDE: /OH^'^S'' 2.1._^ " 

INVESTIGATOR: /T A^/^yr DATE: : y / y ^ ^ 
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LATITUDE AND LONGITUDE CALCULATION WORKSHEET #2 
LZ USING ENGINEER'S SCALE (1/60) : 

SITE NAME: FV, CHSO*^ 

AXA: 

ADDRESS: 

CITY: 

SITE REFERENCE POINT: Sl^^i 

USGS QUAD MAP NAME: Mrtfe^ 

SCALE: 1:24/000 MAP DATS: 

STATE: 

MO^ 
^f^^veJ 

HAP DATUM: 1927 1983 (CIRCLE ONE) MB 

CERCLIS ;#: 1 

SSID: i 

^ 1 
_ TOWNSHIP: 

SECTim: ^ 

UDIAN: 

ZIP CODE:, 

N/S^ 

1/* — 

RANGE: _ 

1/* _ 

B/W 

1/4 

COORDINATES JFROK LOWER RIGHT (SOUTHEAST) CORNER OF 7.5' MAP (attach photocopy): 

LONGITUDE: fOH« Hjj \n ' LATITUDE: 33 o fn) ' Ql) * 

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5' GRID CELL: 

LONGITUDE: iO^o 'SD ' OO * LATITUDE: 3^ » _3£_' '/TT) » 

CALCULATIONS:: LATITUDE (7.5' QUADRANGLE MAP) 

A) NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO SITE REF POINT: )1 / 

B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS: 

A X 0,3304 • fZ? . ^ ' 

C) EXPRESS IN MINUTES AND SECONDS (l'» 60"): 0 • S'jf,^'" 

D) ADO TO STARTING LATITUDE: ?3 <* Z f ' CD. O " + d ' Sit , 5 ^ » 

SITE LATITUDE: 1 ? « "Sf' ^ ^ • ^ 

CALCULATIONS: LONGITUDE (7.5' QUADRANGLE HAP) 

A) NUMBER OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE TO SITE REF POINT: SioS 
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A X 0.3304 - IZO. IA ' 
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SITE LONGITUDE: /O^ • ^2.' Q . (g ' 

INVESTIGATOR: ^ A^/y^f £ts DATE: /̂/ŷ ^ 
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LATITUDE AND LONGITUDE CALCULATION WORKSHEET #2 
LI USING ENGINEER'S SCALE (1/60)! 

SITE NAME:, 
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rr r/fr^^cp^ CERCLIS #: 

SSID: 

ADDRESS: 
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SITE REPERSl^ POINT: STZC/P'T MC^ 
%-

tJSQS QUAD MAP NAME: A ^ * f £ , / ^ ( / - i f e / TOWNSHIP: • N/^ 

SCALE: 1:24>000 MAP DATE: SECTION: 1/* 

MAP DATUM: 1937 1983 (CIRCLE ONE) MERIDIAN:^ 

RANGE: 

1/4 . 

. B/W 

.1/4 

COORDINATES FROM LOWER RIGBT {SOUTHEAST) CORNER OF 7.5' ilAP '(attach photocopy)i 

LONGITUDE: M • ? 7 ' T p • LATITUDE: 5?̂  c ^ ^ \0O * 

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5' JGRIp CELL: 

LONGITUDE: \ 1 0 J Y^ ' ID " LATITUDE: "j^ o J ^ ' '.(70 • 

CALCULATIONS: LATITUDE (7.5' QUADRANGLE MAP) 

A) NUMBER OF RULER GRADUATIONS FROM LATITUDE GRID LINE TO SI,TE REF POINT: ¥o6' 

B) MULTIPLY (A) BY 0.3304 TO CONVERT TO SECONDS: 

A X 0.3304 - 1 ^ 3 . 3 » 

C) EXPRESS IN MINUTES AND SECONDS (l'» 60"): 2 ' j 3 .1 ̂  i " 

D) ADD TO StMtTIHG LAttTUOS: 3 ^ '>_SC ' O O . P " + .̂' ' j'S . ^ » 

SITE LATITUDE: ?^L'M->A. 

CALCULATIONS; LONGITUDE (7.5^ QUADRANGLE MAP) 

A) KUMBER OF RULER GRADUATIONS FROM RIGHT LONGITUDE LINE TO SITE REP POINT: .^) Q 

B) MULTIPLY i(A} SY 0.3304 TO CONVERT TO SECONDS: 

A X 0.3304 * Ir^ , H ' 

C) EXPRESS IN MINUTES AND SECCWDS (l'» 60"): _ / • 9 . V ^ 

D) ADO TO STARTING LONGITUDE: _A^Vo_^2' ?<3 .: p ' + J " : ̂  . V s 

SITE LONGlTODBi JC^« H3' 3^1 » .^f ' 

INVESTIGATOR: X^/^j- OATE: 
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LATITUDE AND LONGITUDE a'acOLATION WORKSHEET /2 
LI USING ENGINEER'S SCALE (1/60) ; 

\ : / ' ' 
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SITE NAME:_ 

AXA: 
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SSID: i 

ADDRESS: 

CITY: 

SITS REFEREN 

USGS QUAD A 

SCAI£: 1:24 

HAP DATUM: 

CE POINT: 

KP NAME:_ 

,000 M 

1927 19 

STATE: ZIP CboE: 
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A/^fH^ JUn(A\^/>^ TOWNSHIP: N/S ̂  

AP DATE: SECTION: 1/4 
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RANGE: _ 
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COORDXNATSS FROM LOWER RIGBT (SOUTHEAST) CORNER OF 7.$' MAP (attach photocopy): 

LONGITUDE* l O ^ V < ' CO • LATITUDE: ^ Q ^ 2 ' ̂ Q " 

COORDINATES FROM LOWER RIGHT (SOUTHEAST) CORNER OF 2.5' GRID CELL: 

LONGITUDE: /(^7o f O ' ^ " LATITUDE: 3^ o j£5[.' <Cg> " 

CALCULATIONS: LATITUDE (7.S' QUADRANGLE KAP) 
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A X 0.3304 • / 0 0 . . H • 
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^ - - ' ^ ^ ii 
Photograph No. 1, Source No. 1, Landfill No. 1, looking southeast. 

X 

Photograph No. 2, Source No. 2, Landfill No. 2, looking east. 



I 
Photograph No. 3, Source No. 2, Landfill No. 2, looking west. 

I 

Photograph No. 4, Source No. 3, Landfill No. 3 



Photograph No. 5, Source No. 4, Landfill No. 4, looking northwest, showing buildings 
on top of former landfill. 

Photograph No. 6, Source No.5, Landfill No. 5, looking northwest. 
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Photograph No. 7, Source No. 6, Landfill No. 6. 
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^ t s i A . ' 

Photograph No. 8, Source No. 8, Landfill No. 8. 
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Photograph No. 9, Source No. 9, Landfill No. 9, overview. 

Photograph No. 10, Source No. 9, Landfill No. 9, close up at buried shell casing. 



Photograph No. 11, Source No. 10, Landfill No. 10. 

m 

Photograph No. 12, Source No. 11, Landfill No. 11. 
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"• 

Photograph No. 13, Source No. 12, Landfill No. 12, looking north. 

Photograph No. 14, Source No. 13, Pete's Hill Dump, looking west up canyon toward 
active face of landfill. 



Photograph No. 15, Source No. 14, Range 121 open dumping area. 
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Photograph No. 16, Source No. 16, DRMO hazardous waste storage area. 
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Photograph No. 17, Source No. 17, Hazardous waste and PCB storage facility, and 
90-day TSDFs. 

Photograph No. 18, Source No. 18, Golf course holding pond 
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Photograph No. 19, Source No. 19, Sewage treatment ponds, Butts Army Airfield. 
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Photograph No. 20, Source No. 20, DIO former hazardous waste storage area. 



Photograph No. 21, Source No. 21, Drainage ditch adjacent to Building 301. 

Photograph No. 22, Source No. 22, STP sludge spreading area. 



Photograph No. 23, Source No. 23, Former demolition/EOD area. 
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Photograph No. 24, Source No. 24, Range 1 open buming grounds. 



Photograph No. 25, Source No. 25, Range IA open buming grounds. 
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Photograph No. 26, Source No. 26, Range 121 EOD area. 
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Photograph No. 27, Source No. 27, Grit/oil pit. 
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Photograph No. 28, Source No. 28, Fire training area. Butts Army Airfield 



Photograph No. 29, Source No. 29, Range 123 EOD area. 

Photograph No. 30, Source No. 32, Battery storage area. Building 8000. 



Photograph No. 31, Source No. 34, Former UST area outside Building 8000. I 

Photograph No. 32, Source No. 35, Equalization basin, Building 1399. 



I 
Photograph No. 33, Source No. 35, Equalization basin. Building 1399. 

Photograph No. 34, Source No. 36, EOD area, Range 123. 
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Ground-Water C o n s u l t a t i o n No. 38-26-KM44-92, 13-23 Ju l 92 
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FIGURE 3. LANDFILL I2 MONITORING WELL LOCATIONS AND GROUND-WATER 
POTENTIOMETRIC SURFACE 

cu.. 'cu c CU-^'CCJ^- ^Df' I ^CDT^^CDJ cun—r>ic^ D UD 



FIGURE B-4. Landfill #3 
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oVound-Water C o n s u l t a t i o n No. 38-26-KM44-92, 13-23 J u l 92 
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FIGURE 5. LANDFILL #5 MONITORING WELL LOCATIONS AND GROUND-WATER 
POTENTIOMETRIC SURFACE <*. t ̂ ^ ̂  ^ ^ 
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Ground-Water Consultation No. 38-26-KM44-92, 13-23 Jul 92 
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FIGURE 6. LANDFILL #6 MONITORING WELL LOCATIONS AND GROUND-WATER 
POTENTIOMETRIC SURFACE 
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FIGURE B-9. Landfill #7 $ 0 0 ^ ^ ' t ^ 7 . 
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FIGURE B-10. Landfill #8 , 5oUfCt^ T, 
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FIGURE B-11. Landfill #9 5^><^/^^^ 7 . 
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r>o-and-Water C o n s u l t a t i o n No. 38-2S-KM44-92, 13-23 J u l 92 

a-' IGURE 7. LANDFILL #11 MONITORING WELL LOCATIONS AND APPROXIMATE 
GROUND-WATER FLOW DIRECTION . <- .. / / 
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FIGURE B-32. Pete's Hill Dump ^oOt^C'^ ' ^ . 
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FIGURE B-20. Flammables Storage Area y O V f ^ C - ^ / 5 » 
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FIGURE B-31. Hazardous Waste and PCB Storage Area _-5^^/^*^ / r * 
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FIGURE B-42. Golf Course Holding Pond . yh/jfC'C^ / ^ ' 
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FIGURE B-49. DIO Hazardous Was te Storage ^ ^ / ^ l ^ ^ ^ . 
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FIGURE 8-50. Drainage Ditch, Adjacent to Building 301 •*^A//2S€' ^^/ 
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FIGURE B-53. Land Spreading Field. ^ O V ^ C ^ o 2 2 . 
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FIGURE 8-54. Demol i tion Area U O O f C ^ r ? ^ 3 
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FIGURE B-16. Range IA. OB Grounds . ^OC/ '^U:^ 
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FIGURE B-18. Grit/Oil Pit ^^/^^C n^f** 
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FIGURE 8-19. Fire Training Site 
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APPENDIX D 

HAZARDOUS MATERIALS IN STORAGE AT SOURCE 17 
DURING SITE VISIT 22-29 MARCH 1994 
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1 
2 
3 
4 
5 
6 
7 
3 
9 
10 
11 
12 
1.3 
14 
15 
16 
17 
18 
19 
20 
2i 
?•? 

23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
•i-i 

34 
3 b 
36 
37 
33 
39 
40 
41 
42 
43 
44 
45 
46 
47 
43 
49 
50 
51 
52 
53 
54 

EPA WASTE 
D002 
D002 
NOO1 
NOOl 
HOOl 
NOOl 
DOOl 
NOOl 
DOOl 
DOOl 
DOOl 
NOOl 
U069 
1)069 
NOOl 
NOOl 
D007 
NOO1 
D007 
D006 
D002 
D003 
DOOl 
DOOl 

NOOl 

NOOl 
D007 
D007 

NOOl 
D007 

D002 
DOOl 
NOOl 
DOOl 
D005 
DOOl 
D002 
D002 
D002 
D002 
Dorj2 
D002 
F002 
DOOl 
NOOl 
D008 
D007 
NONE 
11002 

WASTE_TYPE 
WASTE DS-2 UNUSED 
DS-2 
AEROSOL INSECTICIDE (D-PHENOTHRIN 
CORROSION PREVENTATIVE COMPOUND 
CORROSION PREVENTATIVE COMPOUND W 
WASTE CORROSION PREVENTATIVE COMP 
CORROSION PREVENTATIVE COMPOUND 
CORROSION PREVENTATIVE COMPOUND 
LUBRICANT SOLID FILM (PERM-SLIK) 
ACRYLIC LACQUER - AEROSOL 
INSECT REPELLANT, LOTION, 
TYPE I DEICING FLUID 
ANTI-SIEZE COMPOUND 
ANTI-SEIZE COMPOUND 
ED-563 AIRCRAFT CLEANER 
DEVELOPER AND REPLENISHER, PART C 
MA6NESIUM BATTERY 
USED GREASE 
WHETLERITE CHARCOAL 
USED NI-CAD BATTERIES 
USED NICAD BATTERIES 
PAINT CANS, LEAD CONTAMINATED 

WASTE 

ALIPHATIC NAPTHA 
DISPLACING 

ALIPHATIC HYDROCARBON SOLVF 
PALE OIL 

'N-'N-DIETHYL-M-TOLUAMIDE 

CLEANING COMPOUND ENGINE EM 
GLUTARALDEHYDE 

FILTERS, NBC 

PART B 
COMPONENT A 

PAINT 
SOLVENT 

WASTE CARC PAINT, 
WASTE CARC PAINT, 
NILES CHEMICAL 
WASTE CLEANING 
WASTE, SOLVENT 
ASBESTOS, BRAKE SHOES 
USED BRAKE SHOES ASBESTOS LINED 
WASTE MAGNESIUM BATTERIES 
USED WHETLERITE FILTERS 
LATEX PAINT 
WASTE LATEX PAINT 
WASTE MAGNESIUM BATTERIES 
MAGNESIUM BATTERIES 
POTASSIUM HYDROXIDE SOLUTION 
SODIUM HYDROXIDE SOLUTION 
CHLORAPHENICOL SOLUTION 
ETHYLENE OXIDE 
BARIUM CHLORIDE 
PH INDICATOR 
SULFURIC ACID 
HYDROCHLORIC ACID 
ORTHOTOLIDINE SOLUTION 
SPADNS FLOURIDE TEST REAGENT CAT 
SILVER NITRATE STANDARD 
MERCURY 
HYDRAULIC OIL 
WASTE PAINT REMOVER 
CORROSION INHIBITOR, CRYSTAL 
ANTI-SIEZE COMPOUND 
CORROSION RESISTANT COATING, PRE-
CARBON REMOVER 
SEALING COMPOUND, ACETONE 

TRICHLORO-TRIFLUOROETHANE 



55 
56 
57 
58 
59 
60 
6.1 
62 
63 
64 
65 
66 
67 
63 
69 
70 
71 
72 
73 
74 
75 
76 
77 
73 
79 
SO 
81 
32 
S3 
84 
S5 
86 
87 
88 
89 
90 

DOO1 
DOOl 
U226 
NOO 1 
NOO 1 
NONE 
NOO J 
NOOl 
NOO 1 
DOOl 
NOOl 
NOOl 
U248 
uoao 
DOOl 
D 
DOOl 
DOOl 
NOOl 
DOO 1 
DOO 1 
NOOl 
NOOl 
DOO 1 
DOO 1 
DOO 1 
DOOl 
NOO 1 
DOO 1 
DOOl 
D007 
DOIS 
D007 
NOO 1 
DOOl 
D003 

D 

CORROSION PREVENTATIVE COMPOUND, 
CORROSION PREVENTATIVE COMPOUND 
PRIMER T--FORM R 
SEALING COMPOUND 
CLEANING AND LUBRICATING COMPOUND ELECTRICAL CONTACT 
LUBE OIL, EXPOSED GEAR 
SE.ALJ.NG CDtlFDimDf PART A _„ 
CORROSION INHIBITOR, LIQUID COOLING 
WASTE SEALING COMPOUND PART B 
WIGHT'S STAINING SOLUTION (METHYL ALCOHOL) 
TRU-TAR BATH OIL 
SODA-SORB ABSORBENT 
WARFARIN TABLETS (5MG) 
PAINT REMOVER 
CARC PAINT PART A 

CARC PAINT, COMPONENT B 
WASTE SEALING COMPOUND 
SEALING COMPOUND 
DEICING-DEFROSTING FLUID 
DIESEL ENGINE STARTING FLUID 
INSECTICIDE, D-PHENQTHRIN 2'/. 
CLEANING COMPOUND SOLVENT 
WASTE, TOLUENE 
WASTE, (PETROLEUM BASED) CORRO- SION PREVENTIVE COMPOUND Ĵ 
LUBRICANT, SOLID FILM 
NAL NAPTHA ALIPHATIC 
DEGREASER, AIRCRAFT, AIR SHOW GEL 
CARC PAINT 
M256 KITS 
MAGNESIUM BATTERIES 
SILICONE BRAKE FLUID 
WHETLERITE FILTERS 
LIGHT BALLASTS WITH PCB'S 
M25S KITS, NBC, PERSONAL DECON 
LITHIUM BATTERIES 

D 
D 
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APPENDIX E 

FORT CARSON STORAGE FACILITIES 
(see Map 2a for building location) 

STORAGE TANKS 

Unit or 
Activity 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Bldg. 
No. 

211 

218 

227 

240 

301 

319 

403 

515 

633 

635 

638 

749 

1001 

1302 

1382 

1392 

1399 

1404 

1430 

1515 

Substance 

MOGAS 

Waste Oil 

Waste Oil 

Kerosene 
Stoddard 

Solvent 

MOGAS 
Diesel Fuel 

MOGAS 

Fuel Oil 

Waste Oil 

Fuel Oil 

Waste Oil 

Diesel Oil 
MOGAS 
Kerosene 

Diesel 
MOGAS 

Waste OU 
Slonn Drain 

Ethylene 
Glycol 

Waste Oil 

Waste Oil 

Waste Oil 

Diesel Fuel 
Waste Oil 

Diesel 
Waste Oil 

Waste Oil 

Diesel 

MOGAS 
Waste Oil 

Underground 
Capacity* 

_ 

600 

— 

-

-

_ 

17,500 

400 

12,000 

2,000 

10,000 
10,000 

20,000 
10,000 
4,000 

750 

-

1,000 

1,000 

60,000 
1,000 

300 

70O 

550 

30,000 
1,000 

Total 
Underground 

Capacity* 

-

600 

— 

— 

17,500 

400 

12,000 

2,000 

20,000 

34,750 

-

1,000 

1,000 

61,000 

300 

700 

550 

51,000 

Aboveground 
Capacity* 

600 

-

200 

2,000 

2,000 

600 
600 

600 

-

— 

-

— 

400 

1,000 

600 

1,000 

-

800. 

400 
61,200 

— 

— 

-

Total 
Aboveground 

Capacity* 

600 

— 

200 

4,000 

1,200 

600 

— 

— 

— 

_ 

400 

1,000 

600 

1,000 

— 

800 

61,600, 

— 

— 

. 



APPENDIX E 

STORAGE TANKS 

Unit or 
Activity 

21 

22 

23 

24 

25 

26 

27 

28 

1 29 

30 

31 

1 32 

33 

34 

35 

36 

1 3'' 
38 

39 

40 

Bldg. 
No. 

1682 

1692 

1860 

1882 

1982 

2082 

2392 

2427 

2434 

2492 

2692 

2735 

2792 

2840 

2848 

2940 

2946 

2992 

3092 

3192 

Substance 

Diesel Fuel 
Waste Oil 

MOGAS 
Diesel Fuel 

Waste OU 

Fuel OU 
Waste OU 

Diesel 
Waste OU 

Diesel Fuel 
Waste Oil 

Diesel Fuel 
Waste Oil 

Diesel Fuel 
Waste Oil 

Waste OU 

Waste OU 

Diesel Fuel 
Waste OU 

Diesel Fuel 
Waste Oil 

Waste OU 

Diesel Fuel 
Waste Oil 

Waste Oil 

Waste Oil 

Waste OU 

Waste Oil 

Diesel Fuel 
Waste OU 

Diesel Fuel 
Waste OU 

Diesel Fuel 
Waste Oil 

Underground 
Capacity* 

60,000 
1,000 

20,000 
40,000 

1.600 

126,000 

60,000 
2,000 

60,000 
1,000 

60,000 
2,000 

60,000 
1,000 

-

600 

60,000 
1,000 

60,000 
1,000 

1,500 

40,000 
1,000 

1,500 

— 

1,500 

— 

60,000 
2,600 

60,000 
1,000 

60,000 
1,000 

ToUl 
Underground 

Capacity* 

61,000 

61,600 

126,000 

62,000 

61,000 

62,000 

61,000 

_ 

600 

61,000 

61,000 

1,500 

41.000 

1,500 

_ 

1,500 

_ 

62,600 

61,000 

61,000 

Aboveground 
Capacity* 

1,200 

-

280,000 
120,000 

-

400 

2,400 

2,400 

2,200 

1,600 

1,200 

-

400 

2,400 

-

400 

_ 

400 

-

1,200 

1,400 

Toul 
Aboveground 

Capacity* 

1,200 

400,000 

400 

2,400 

2,400 

2,200 

1,600 

1,200 

400 

2,400 

— 

400 

_ 

400 

1,200 

1,400 



APPENDIX E 

STORAGE TANKS 

Unit or 
Activity 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

Bldg. 
No. 

3292 

3488 

3709 

3750 

3868 

3874 

3887 

6229 

6288 

7500 

7800 

8000 

8010 

8030 

8098 

8142 

8152 

8200 

Substance 

MOGAS 
Diesel Fuel 

Waste Oil 

Waste OU 

Waste Oil 

Waste OU 

Diesel Fuel 

Waste Oil 

Aluminum 
Sulfate 

Diesel Fuel 

Diesel Fuel 
Fuel Oil 

Diesel Fuel 

MOGAS 
Diesel Fuel 

MOGAS 
Diesel Fuel 

Waste OU 
Fuel OU 

New Lube Oil 
Solvent 

Diesel Fuel 

Waste OU 

Diesel Fuel 
Waste Oil 

Diesel Fuel 
Waste Oil 

MOGAS 
Diesel Fuel 

Waste Oil 

Diesel Fuel 
MOGAS 

Waste Oil 

Underground 
Capacity* 

20,000 
40.000 
2.000 

-

-

-

2,000 

1,000 

2.000 

4,000 
200,000 

4,000 

1*000 

8,000 
8,000 

25.600 
20.000 
9,000 

25,600 

2.900 

-

-

40,000 
1,000 

20,000 
40,000 

1,000 

60,000 
20,000 
3,000 

Total 
Underground 

Capacity* 

62,000 

— 

-

— 

2.000 

1,000 

2,000 

204,000 

4.000 

1.000 

96,200 

2,900 

-

41,000 

61,000 

83,000 

Aboveground 
Capacity* 

1,400 

600 

500 

2.000 

_ 

-

10,000 

— 

1,750 

16,000 

1,000 
1,000 

250 
250 

3,600 

500 

-

4,800 

500 
1,000 

-

1,000 

Total 
Aboveground 

Capacity* 

1,400 

600 

500 

2,000 

_ 

-

10,000 

-

1,750 

16,000 

2,000 

4,600 

-

4,800 

1,500 

1,000 

0 



APPENDIX E D 
STORAGE TANKS 

Unit or 
Activity 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 . 

77 

78 

Bldg. 
No. 

8300 

8472 

8930 

9072 

9300 

9602 

9603 

9606 

9609 

9610 

9613 

9620 

9628 

9642 

9649 

10013 

12000 

12001 

12008 

12010 

Substance 

Diesel 
MOGAS 

Waste OU 
Ethylene 

Glycol 

MOGAS 
Diesel 

Waste OU 

Waste OU 

MOGAS 
Diesel Fuel 

Waste OU 

Fuel OU 

Diesel 

Waste OU 

JP-4 
Waste JP-4 

Waste OU 

Fuel Oil 

Diesel Fuel 

Diesel Fuel 

Fuel OU 

Diesel 
MOGAS 

Waste OU 
Ethylene 

Glycol 

MOGAS 
Waste Oil 

Fuel Oil 

MOGAS 

Fuel Oil 

Fuel Oil 

Fuel OU 

Fuel Oil 

Underground 
Capacity* 

60,000 
20,000 
2.000 

1,000 

5,000 
8,000 

1,000 

20,000 
40,000 
2,000 

— 

700 

450 

100,000 
500 
500 

60,000 

500 

600 

17,400 

24.000 
6,000 
4,000 

-

— 

-

— 

-

-

275 

Total 
Underground 

Capacity* 

83,000 

13,000 

1,000 

62.000 

-

700 

450 

101,000 

60,000 

500 

600 

17,400 

34,000 

— 

— 

-

— 

— 

275 

Aboveground 
Capacity* 

-

300 

-

-

2,500 

-

_ 

-

-

-

-

_ 

2,000 

100 
800 

1,000 

500 

500 

500 

275 

-

Total 
Aboveground 

Capacity* 

300 

-

2,500 

-

— 

-

-

-

_ 

2,000 

900 

1,000 

500 

500 

-SOO 

275 

-



APPENDIX E 

STORAGE TANKS 

Unit or 
Activity 

79 

Bldg. 
No. 

12011 

Substance 

MOGAS 
Diesel Fuel 

Underground 
Capacity* 

: 

Total 
Underground 

Capacity* 

_ 

Aboveground 
Capacity* 

600 
600 

Total 
Aboveground 

Capacity* 

1,200 

•All capacities in U.S. gallons. 

HAZARDOUS WASTE STORAGE SITES UI2l9imM 

Unit or 
Activity 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

II 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

Bldg, 
No. 

9072 

5im 

749 

1682 

8110 

Range 145 

Range 123 

MPRC 

a4^3ipi? 

7501 

8007 

1302 

NCFS 

8030 

»03e*300 

8 0 3 ^ 1 

1692 

+ae3«n3 

8930 

8030 

1882 

18§82 

HWSAP Operator 

4th Engineers 

124 Signal 

104th Military intelligence 

I/3 rd Air Defense Artillery 

Mobilization Training Equipment SitesiVJ!;:̂ ) 

Range Control, Downrange 

Air Burst Range Control, Buckley Air National Guard, Downrange 

Range Control, Multi Purpose Range Complex, Downrange 

Aviation MaintenancaAttte Shop, Pikes Peak Community College 

Hospital Maintenance Contractor & MEDDAC 

Force Integration Vehicle Storage Branch 

Directorate of Engineering and Housing Maintenance 

Naval Construction Forces (SEEBEES), Downrange 

704th MaintenencB Support Battalion (MSB), Company C, D, & E 

704th MaintenanceSu{>port Battalion (M$B)701th MSB, Compony E 

70^lh MSB, Company A704thMSB, Company A (Oa^s JI & IV) 

5/29lh Field Artillery & 172ml Chcmiwl Compwy 

l72nJ Chomical CompanyCMS # ') 

U.S. Army Reserve Center, Equipment Concentration Site , #42 

64th Forward Support Battalion, Company B 

31st Chemical Company & 3/2^ Field Artillery 

Battery C, MLRS, 10th Field Artillery, Baufery A, 26th FA 



APPENDIX E 

HAZARDOUS WASTE STORAGE SITES U/l/9\mM 

Unit or 
Activity 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 . 

47 

48 

49 

50 

51 

Bldg. 
No. 

25692 

2992 

3092 

8200 

1382 

n^m 
2946 

2392 

2492 

2082 

9628 

%3S5i|5 

962im 

«>«8ip 

9604 

940411 

96Q46M 

9620 

8152 

*i4aS630 

8152 

u^mm 
8142 

3292 

3488 

635 

80O0 

342 

W^ 

HWSAP Operator 

l/12th Infantry Battalion 

2/12th Infantry Battalion 

3/68th Armor Battalion 

64th Forward Support Battalion 

4th Forward Support Battalion 

HHC 1st Brigade &. Log School Generator Shc^ 

HHC, 3rd Brigade 

l/8th Infantry Battalion 

2/77th Armor Battalion 

2/35th Armor Battalion 

l/4th Aviation Battalion (AVN),, 4/4thAVN>, CoF.. 2/i58Ui Aii! 

•l/lth AVNAAi-'t-S Gas Statfefl 

Ith AVN, Company FPailrt Shop 

3/15gth Air HHC 3rd Sngatle 

4th AVN, Company F, I/IO Cav, CoE» MerficaJ DaUchtnent 

a/7th Cavalry, Company ElOth CASH 

M«di«al D«tachm»nt4 SSB 

l/4th AVN 

360th Transportation Battalion 

50th Ordnanofl Company4th FSB. CotHtarty A 

10th Mobile Army Surgical Hospiul 3t 73«l Trans Battalion 

73 rd Tranoportation BattalionHH& DIVARTY 

183rd Maintenance Battalion 

52nd Engineer Battalion 

759th Military Police 

Directorate of Logistics 

Defense Reutilization and Marketing Office 

Golf Course Maintenance Shop 



APPENDED E 

HAZARDOUS WASTE STORAGE SITES iiW^mtm 

Unit or 
Activity 

52 

Bldg. 
No. 

9248 

HWSAP Operator 

TS D Fac ilityi;ii^;8|:3^;:|§i^^ii|^ 
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ANALYTICAL DATA 
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Analytical Data for Landfills 2, 5 and 6, 
and EP Data for Sewage Plant Drying Bed 

USAEHA, 1988a 

D 

D 
D 

D 

0 

D 



UD UD C J UD UD UD 

Table B-1 

CO 
I 

0 0 

RUN DATE: 28 NOV 84 

INSTALtATlON: FT CARSON. CO SITE: LANOFILL 03 

PARAMETER 

ARSENIC 
ARSENIC 
BARIUM 
BARIUM 
CADMIUM 
CAOHIUM 
CHROMIUM 
CHROMIUM 
FLUORIDE 
FLUORIDE 
LEAD 
LEAD 
MERCURY 
MERCURV 
N03»N03 AS 
N03«N03 AS 
SELENIUM 
SELENIUM 
SILVER 
SILVER 
CHLORIDE 
CHLORIDE 
IRON 
IRON 
MANGANESE 
MANGANESE 
SODIUM 
SODIUM 
SULFATE 
SULFATE 
PH(LAB) 
PH(LAB) 
SPEC COND 
SPEC COND 
COO 
COD 
AMMONIA-N 
AMMONIA-N 
TOT KJEL N 
TOT KJEL N 
COPPER 

SAMPLING 
DATE 

19 
20 
19 
20 
19 
20 
19 
20 
19 
20 
19 
20 
19 
20 

N 19 
N 20 

19 
20 
19 
20 
19 
20 
19 
20 
19 
20 
19 
20 
19 
20 
19 
20 
19 
20 
19 
20 
19 
20 
19 
20 
19 

JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
•JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JIJL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
.JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 
JUL 

S4 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 

DETECTION 
LIMIT 

.005 

.005 
.33 
.33 

.500 

.500 

.OOl 

.001 
. 1 
. 1 

.010 

.Oto 
.2 
.2 

.Ol 

.Ol 
.005 
.005 
.OOl 
.OIO 

. 1 

. 1 
.02 
. IO 

.OOl 

.030 
1. 
1. 
. 1 
. 1 

1. 
1. 
5. 

25. 
.20 
.20 
. to 
.20 

.025 

UNITS 

HGL 
HGL 
MGL 
HGL 
HGL 
MGL 
MGL 
HGL 
HGL 
HGL 
HGL 
HGL 
UGL 
UGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
PH 
PH 
UMC 
UMC 
HGL 
HGL 
HGL 
MGL 
MGL 
HGL 
HGL 

LF2C 

1.0 

• 
ND 

1035.0# 

iimQO'f 
7.8 

22504. 

SAHPLING SITES 
RESULTS 

W2-4 
ND 

NO 

NO 

F-o«.l 
.5 

NO 

NP 

|lr«o;t 
ND 

[•9?t9 

306.0* 

i^nu 
^im^ 
5176. 

ii863:i.o/ , 

7.5 

24754. 

25. 

1.20 

3.40 

L.062 

PAGE NO 1 

• 
W2-2 

NO 

ND 

ND 

l^°^9l 
. 1 

t:iii2Q»J 

^ . ^ 

%:^j39l 

NO 

r O m := 

tiea.oiv 

'S'^"-^22-S' 

^6,p§Q«/ 

8188. 

)7jgOQ,fll? 

7.6 

3522S. 

149. 

ND 

2.80 

. 105 

BBWI 

ND 

NO 

NO 

i-o?<^ 

.9 

.140*/ 

ND 

l\(ii.DO^ 

ND 

NO 

174.0 

NO 

L,4a3«-f 

549, 

.. 1500.0./ 

7.3 

0574. 

NO 

NO 

NO 

DH3 

NO 

NO 

NO 

.021/ 

1. 1 

NO 

NO 

27,OOr/ 

NO 

NO 

83.0 

NO 

ND 

326. 

.15B7.0» / 
*"' 

7.5 

3599. 

25. 

.59 

W2- I W3-3 

meg 



RUN OATE: 28 NOV 84 
t 

INSTALLATION: FT CARSON. CO 

PARAHETER 

COPPER 
ZINC 
ZINC 
NICKEL 
NICKEL 
ANTIMONY 
ANT IHONY 
BERYLLIUM 
BERYLLIUM 
THALLIUM 
THALLIUM 

SAHPLING 
OATE 

20 JUL 
19 JUL 
20 JUL 
19 JUL 
20 JUL 
19 JUL 
20 JUL 
19 JUL 
20 JUL 
19 JUL 
20 JUL 

84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 

DETECTION 
LIHIT 

.035 
.03 
.03 
.01 
. 10 

.005 

.005 
.05 
.05 
.00 
.00 

UNITS 

HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
MGL 

SITE: LANDFILL 02 

I f 2C 

SAHPLING SITES 
RESULTS 

W3-4 

^ i . ; - / 

NO 

ND 

.00 

W2-3 

S.\.*.. 

i::.!?. 
NO 

ND 

NO 

( 

nnwi 
NO 

NO 

NO 

NO 

NO 

ND 

DH3 
NO 

ND 

NO 

ND 

NO 

ND 

W2- I W2-3 

09 

U3 
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UD C CU CU UD n CU J CU CD UD J UD J CU 

RUN DATE: 38 NOV 84 

INSTALLATION: FT CARSON. CO SITE: LANOFILL 02 

bEGENB 
NOTES: ALL METALS ANO OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE 
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS: ACTUAL LIMITS HAY VARY IN ENVIRONHENTAL SAHPLES. ANALYTICAL RESULTS 
ARE ACCURATE TO EITHER 3 OR 3 SIGNIFICANT FIGURES. 
B UPGRADIENT SITE 
• VALUE EXCEEDS A NATIONAL INTERIM PRIMARY DRINKING WATER REGULATION STANDARD 
0 VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA 

HGL - HILLIGRAHS/LITER 
UGL - HICROGRAHS/LITER 
PCL - PICOCURIES/LITER 
UHC - MICROHIHOS/CENTIMETER 
NTU - NEPHELOMETRIC TURBtOITY UNITS 
TON - THRESHOLD ODOR NUHBER 
TON - TASTE DILUTION INDEX NUMBER 
CU - COLOR UNITS 
PHM r PER 100 MILLILITERS 

I 

PAGE NO 
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I able B-2. RUN DATE: 2a NOV B4 

INSTALLATION: FT CARSON. 

03 
I 
QO 

PARAMETER 

ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM 
FLUORIDE 
LEAD 
MERCURY 
N034N03 AS 
SELENIUM 
SILVER 
CHLORIDE 
IRON 
MANGANESE 
SODIUM 
SULFATE 
PH(LAB) 
SPEC COND 
COO 
AHMONIA-N 
TOT KJEL N 
COPPER 
ZINC 
NICKEL 
ANTIMONY 
BERYLLIUM 
THALLIUM 

SAMPLING 
DATE 

21 
21 
21 
21 
21 
21 
21 

N 21 
21 
21 
31 
21 
21 
21 
21 
21 
21 
21 
21 
21 
21 
31 
31 
21 
21 
21 

JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 8 4 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 
JUL 84 

CO 

DETECTION 
LIMIT 

• COS 
.33 
.SOO 
.001 
.1 

.010 
.2 
.01 

,005 
,010 
. 1 

. 10 
.001 

I. 
. I 

1. 
25. 
.20 
.30 

.035 
.02 
. 10 
.005 
.05 
.00 

UNITS 

MGL 
MGL 
MGL 
HGL 
MGL 
MGL 
UGL 
HGL 
MGL 
MGL 
MGL 
MGL 
MGL 
MGL 
MGL 
PM 
UMC 
HGL 
HGL 
MGL 
HGL 
HGL 
MGL 
MGL 
HGL 
MGL 

LFSA 
ND 
ND 
ND 

1.0 
VdaO^fcn. 

NO 
«9*i?eb*^ 

NO 
mmJM'"!^ 
80.0 

NO 
-W3&9/l»̂  
1721. 

5a»*.^J*— 
7.3 

11343. 
NO 
NO 
ND 

•̂ 'OW.JBî . 
'^..OZ^^ 

ND 
NO 
.00 

SITE: LANOFILL *5 

SAHPLING SITES 
RESULTS 

LF5C 
ND 
NO 
HD 

.8 
jia£0«A.> 

NO 
.tiJfc.00*. 

t.10 
•>«>023-e-

120.0 
ND 

«*a«5ii»'' 
2386. 

"•OOO^*'*-
7.6 

14039. 
ND 
NO 
NO 

,a3»̂ »-
NO 

'(^J1^^ 
lio­

net 
NO 

0H4 
NO 
NO . 
NO 

uta^r*^ 
.9 
NO 
NO 

a*f©o* 
NO 
NO 

89.0 
UO 

*222#-^ 
884. 

iUSOS-iO*--
7.5 

5960, 
25. 
.36 

I.40 
NO 

<^.i}6«>^ 
ND 
ND 
ND 
NO 

0H6 
ND 
NO 
NO 

.i»04«-i-

.8 

NO 
ti'ilk m"f'9'^^ 

NO 
*»©»7"*-
280.0« 
**ii.it«-^ 

i,J-jOBO*.ii>. 
5076. 

J£00O««# w 
7.5 

23540. 
25. 
.46 

2.50 
i.i;04»... 

NO 
,*Ui 
NO 
tto 
NO 

PAGE NO 
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u u • c UD U D C D C 
RUN DATE: 28 NOV 84 

INSTALLATION: FT CARSON. CO 

U D C 

SHE: lANOFILL «5 

« e cpun 
NOTES- ALL METALS ANO OTHER PARAMETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FfLTERED) BASIS UNLESS OTHERWISE 
NOTED! DETECTION LIMITS SHOWN ARE NORMAL LEVELS: ACTUAL LIHITS HAY VARY IN ENVIRONMENTAL SAHPLES. ANALYTICAL RESULTS 
ARE ACCURATE TO EITHER 2 OR 3 SIGNIFICANT FIGURES. 
B UPGRADIENT SITE 
• VALUE EXCEEDS A NATIONAL INTERIM PRIMARY DRINKING WATER REGULATION STANDARD 
0 VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA 

HGL - MILLIGRAMS/LITER 
UGL - MICROGRAHS/LITER 
PCL - PICOCURIES/LITER 
UMC - MICROHHOS/CENTIMETER 
NTU - NEPHELOMETRIC TURBIDITY UNITS 
TON - THRESHOLD ODOR NUMBER 
TON - TASTE DILUTION INDEX NUMBER 
CU - COLOR UNITS 
PHM - PER 100 MILLILITERS 

PACE NO 3 

igHMi waiai^aaaaamaaamaaaamtKaaaat^w wt t r[\\ y - 'Timin 
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"m^- .',....'->'.'","'^" "J.'.iHti^ji-imiP 

INSTALLATION: FT CARSON. CO 

OO 
I 
ro 
OJ 

PARAMETER SAMPLING 
OATE 

ARSENIC 
ARSENIC 
BARIUM 
BARIUM 
CADMIUM 
CADMIUM 
CHROMIUM 
CHROMIUM 
FLUORIDE 
FLUORIDE 
LEAD 
LEAD 
MERCURY 
MERCURY 
N034N03 AS N 
N034N03 AS N 
SELENIUM 
SELENIUM 
SILVER 
SILVER 
CHLORIDE 
CHLORIDE 
IRON 
IRON 
MANGANESE 
MANGANESE 
SOOIUH 
SODIUM 
SULFATE 
SULFATE 
PH(LAB) 
PH(LAB) 
SPEC COND 
SPEC CONO 
COD 
COD 
AHMONIA-N 
AMMONIA-N 
TOT KJEL N 
TOT KJEL N 
COPPER 

84 
84 
84 
84 
84 
84 
84 
84 

19 JUL 
30 JUL 
19 JUL 
30 JUL 
19 JUL 
30 JUL 
19 JUL 
30 JUL 
19 JUL 84 
20 JUL 8 1 
19 JUL 84 
20 JUL 
19 JUL 
20 JUL 84 
19 JUL 84 
20 JUL 84 
19 JUL 84 
20 JUL 84 
19 JUL 84 
20 JUL 84 
19 JUL 
20 JUL 
19 JUL 
20 JUL 84 
19 JUL 84 
20 JUL 84 
19 JUL 
20 JUL 
19 JUL 
20 JUL 84 
19 JUL 84 
20 JUL 84 
19 JUL 84 
20 JUL 84 
19 JUL 84 
20 JUL 84 
19 JUL 84 
20 JUL 84 
19 JUL 84 
20 JUL 84 
19 JUL 84 

84 
84 

84 
84 
84 

84 
84 
84 

DETECTION 
LIHIT UNITS 

005 
OOS 
.33 
.33 
500 
SOO 
OOl 
OOl 
. 1 
. 1 

Oto 
OIO 
.2 
.2 

.01 

.01 
005 
005 
OIO 
OIO 
. 1 
. 1 

.10 

.10 
OOl 
030 
1. 
1. 
. 1 
. 1 

1. 
1. 

25. 
25. 
.20 
.30 
. 10 
.10 
035 

HGL 
MGL 
MGL 
MGL 
MGL 
MGL 
MGL 
MGL 
HGL 
HGL 
HGL 
MGL 
UGL 
UGL 
HGL 
HGL 
HGL 
MGL 
MGL 
HGL 
MGL 
MGL 
MGL 
MGL 
HGL 
MGL 
MGL 
MGL 
HGL 
MGL 
Pll 
PH 
UMC 
UMC 
HGL 
HGL 
HGL 
HGL 
HGL 
HGL 
MGL 

0 
W6-3 

NO 

NO 

no 

.033 

.4 

. I90» 

ND 

.06 

NO 

.020 

192.0 

ND 

1.530* 

2694. 

7125.O* 

7.4 

13253. 

NO 

. .47 

I5.00 

SAHPLING SITES 
RESULTS 

W6-1 

NO 

ND 

NO 

.OI2 

1.2 

HO 

NO 

5.30 

ND 

NO 

42.0 

NO 

rjo 

1 118. 

305.O* 

7.8 

1439. 

NO 

ND 

.36 

Sil E : LANUr ILL JTb 

we-2 
NO 

ND 

NO 

.014 

I .€• 

ND 

ND 

6.20 

NO 

ND 

27.0 

ND 

. 110* 

221. 

475.0* 

7.5 

1677. 

UO 

NO 

.30 

NO 

PAGE NO 
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UD I I I I UJ C CU CUD 

RUN OATE: 28 NOV 84 

INSTALLATION: FT CARSON. CO SITE: LANDFILL 06 

PARAMETER 
• 

COPPER 
ZINC 
ZINC 
NICKEL 
NICKEL 
ANTIMONY 
ANTIMONY 
BERYLLIUM 
BERYLLIUM 
THALLIUM 
THALLIUM 

SAMPLING 
OATE 

20 JUL 
19 JUL 
20 JUL 
19 JUL 
20 JUL 
19 JUL 
20 JUL 
19 JUL 
20 JUL 
19 JUL 
20 JUL 

84 
84 
84 
84 
84 
84 
84 
84 
84 
84 
84 

DETECTION 
LIMIT 

.035 
.02 
.03 
. 10 
. IO 
.003 
.OOS 
.05 
.OS 
.OO 
.OO 

UNITS 

HGL 
MGL 
HGL 
HGL 
HGL 
MGL 
MGL 
MGL 
HGL 
HGL 
MGL 

B 
W6-3 

.035 

.02 

ND 

NO 

ND 

.00 

SAMPLING SITES 
RESULTS 

W6-1 
NO 

. 13 

NO 

ND 

ND 

ND 

W6 3 

NO 

ND 

ND 

ND 

.OO 

PAGE NO 



,fBJ 

RUN OATC: 28 NUV 114 

INSTALLATION: FT CARSON. CO SITE: LANDFILL «G 

•^ViSWciac 

\ 

EEGENB 
NOTES: ALL METALS AHO OTHER PARAHETERS WHERE APPROPRIATE ARE ON A DISSOLVED (FILTERED) BASIS UNLESS OTHERWISE 
NOTED. DETECTION LIMITS SHOWN ARE NORMAL LEVELS: ACTUAL LIMITS MAY VARY IN ENVIRONMENTAL SAHPLES. ANALYTICAL RESULTS 
ARE ACCURATE TO EITHER 3 OR 3 SIGNIFICANT FIGURES. 
B UPGRADIENT SITE 

VALUE EXCEEDS A NATIONAL INTERIM PRIMARY DRINKING WATER REGULATION STANDARD 
* VALUE EXCEEDS A NATIONAL SECONDARY DRINKING WATER REGULATION CRITERIA 

HGL - HILLIGRAHS/LITER 
UGL - MICROGRAHS/LITER 
PCL - PICOCURIES/LITER 
UHC - HICROHHOS/CENTIMETER 
NTU - NEPHELOMETRIC TURBIDITY UNITS 
TON - THRESHOLD ODOR NUMBER 
TON - lASTE DILUTION INDEX NUMBER 
CU - COLOR UNITS 
PIIH - PER lOO HILLILITERS 

00 

ro 

PAGE NO 3 
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Reference No. 870302 
June 22, 1987 

'"^^^ ^-^'- PONTAHINANTS TN^TRACTION PPor.ntto. EXTRACT 

Concami.Tant 

Arsenic 

Barium 

Cadraiun 

ChromiuE 

Lead 

Mercury 

Selenium 

Silver 

Foun 

0 

0 

0 

C 

0, 

0. 

0. 

0. 

d (rae/n 

.0144 

.45 

.0077 

.010 

,12 

003 

026 

012 

Max. Allowed 
i^f^/l) 

5.0 

100 

1.0 

5.0 

5.0 

0.2 

1.0 

5.0 

B-107 



•atHtw 

Reference No. 
June 22, 1987 

870302 

Table B-5g. TOTAL METALS - SEWAGE PLANT DRYING BED 

Faramecer 

Arsenic 

Barium 

Cadmium 

Chromium 

Lead 

Mercury 

Selenium 

Silver 

Fouiid 

0. 

130 

14. 

39. 

85 

0 

40 

2 

(ppm) 

283 

6 

9 

4 

.161 

.6 

.82 

D 
D 
D 
D 

B-106 

D 
Q 

D 
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Analytical Data for Landfills 2, 4, 5, 6, and 11 
USAEHA, 1988b 
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Ground-Uacer Quality Study 38-26-0897-89, 13-27 Jun t 1-12 Nov 88 

CIIFMICAL ANALYSTS RF.SUt.TS 
Ground-Uater S.nmples 
Landfills 12 and /5 

Samples Collected 24 Jur>> - 2 July 1988 
(All results In mg/L unless otherwise noted) 

P a r a a e t a r 

TOTAL DISSOLVED METALS 
a r a a n l r 
barium 
cadmium 
chromium 
l e a d 
mercury 
s e l e n i u m 
a l l v e r 
b e r y l l i u m 
c o p p e r 
n l c K e l 
ant imony 
t h a l l i u m 
z i n c 

INOKGANIC NON-METALS 
f i e l d pH 
l a b o r a t o r y pH 
s p e c i f i c c o n d u c t a n c e 
t o t a l d i s a o l v a d 
c h e m i c a l oxygen 
a u l f a t e 

s o l i d s 
demand 

n i t r a t e * n i t r i t e a s N 

W2-4 

< 0 . 0 0 5 
< 0 . 0 6 
<0.0005 
«iu)a& 
< 0 . 0 0 1 
<0.0Qp2 
.JklfOis. 
< 0 . 0 1 
< 0 . 0 0 5 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
< 0 . 1 
c f l l f t ^ 

7 . 0 
7 . 6 

1 7 0 0 0 . ] 

LF2C 

< 0 . 0 0 5 
< 0 . 0 6 
< 0 . 0 0 0 5 
^njaokt 
< 0 . 0 0 1 
< 0 . 0 0 0 2 
.•AkOLiitf 
< 0 . 0 1 
< 0 . 0 0 5 
4 U t ^ 

< 0 . 0 5 
< 0 . 2 0 
< 0 . 1 
4UA^ 

7.A 
7 . 1 

W2-15 

< 0 . 0 0 5 
< 0 . 0 6 
< 0 . 0 0 0 j 
< 0 . 0 0 1 
< 0 . 0 0 1 
< 0 . 0 0 0 2 
< 0 . 0 1 
< 0 . 0 1 
< 0 . 0 0 5 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
< 0 . I 

D«e^ 

7 . 0 
7 . ' . 

16000 . 1 8 0 0 0 . 
1 9 0 0 0 . 1 4 0 0 0 . 2 0 0 0 0 . 

9 8 . 
*yL3!P90'.;..-a!iai 

^.•,•9,3.^^ 

2 9 0 . 1 5 0 . 
:f319ft,i»u..:>i2000.v, .. 
;uuiSl>r,05v..o^. ; < 0 . 0 5 . 

W2-2 

<0 .005 
<0 .06 

( < 0 . 0 0 0 5 
-^.tOOX. 
tjnoa^ 

'. < 0 . 0 0 0 2 
4>^aki.r 

•JLJUiv 
UJO^AQS..,. 
M M U U 
<o.os 
< 0 . 2 0 
<0 .1 
JUU»-

7 . 3 
7.<i 

W2-11A 

< 0 . 0 0 5 
< 0 . 0 5 
<0.000'i 
<0 .001 
< 0 . 0 0 l 
<0 .0007 
<0 .01 
<0 .01 
< 0 . 0 0 5 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
<0 .1 
(fiafii* 

7 . 5 
7 .8 

3 4 0 0 0 . 18000 . 
4 1 0 0 0 . 2 0 0 0 0 . 

3 2 0 . 1 5 0 . 
2 9 0 0 0 . . f c . UQQO.. , . . -
. . . . • 5 1 . . ; ; • . . ' . -...••30..:..i;P,.. 

W2-11B 

< 0 . 0 0 5 

oa ŝia 
< 0 . 0 0 0 5 
< 0 . 0 0 1 
< 0 . 0 0 1 
< 0 . 0 0 0 2 
tt&^k* 
< 0 . 0 1 
< 0 . 0 0 5 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
< 0 . 1 

tt^OA. 

7 . 3 
7 . 6 

18000 . 
11000 . 

1 5 0 . 
UfiPO..,^., 
. .. 3 3 . . . . . . , . 

U2-16 

^ 0 . 0 0 5 
< 0 . 0 6 

<o.ooo; 
< 0 . 0 0 1 
< 0 . 0 0 1 
<0 .000? 
..a.0.9. 
< 0 . 0 1 
•CO.005 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
<0 .1 
.SUO.U 

7 . 4 
7 . 7 

1 9 0 0 0 . 
2 1 0 0 0 . 

1 2 0 . 
1*000 . . . . 

1 5 . 

W2-5 

< 0 . 0 0 5 
< 0 . 0 6 

i < 0 . 0 0 0 3 
< 0 . 0 0 1 
< 0 . 0 0 1 

1 < 0 . 0 0 0 2 
jOxiaL.. 
< 0 . 0 1 
< 0 . 0 0 5 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
< 0 . 1 
JltSil 

7 . 1 
7 . 5 

1 9 0 0 0 . 
2 0 0 0 0 . 

2 8 0 . 
12000, , ^.. 

3 5 0 . 

W2-6 

< 0 . 0 0 5 
< 0 . 0 6 

i < 0 . 0 0 0 5 
< 0 . 0 0 1 
< 0 . 0 0 1 

: <o.ooo2 
. . 0 . 0 2 . 
< 0 . 0 1 
< 0 . 0 0 5 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
< 0 . 1 
J1..01-

7 . 1 
7 . 6 

1 9 0 0 0 . 
1 8 0 0 0 . 

4 4 0 . 
I 1 0 0 0 , . 

9 2 . . 

W2-7 

< 0 . 0 0 5 
iJB^QL^ 

0 . 0 0 0 6 
< 0 . 0 0 1 
< 0 . 0 0 1 
< 0 . 0 0 0 2 
O^IO' 

< 0 . 0 1 
< 0 . 0 0 5 
< 0 . 0 l 
< 0 , 0 5 
< 0 . 2 0 
< 0 . 1 
. 0 . 0 3 

7 . 0 
7 . 4 

11000 . 
9 9 0 0 . 

1 5 0 . 
5 4 0 0 , 

6 1 . 

W2-8A 

< 0 . 0 0 5 
di,M.j-
< 0 . 0 0 0 5 
< 0 . 0 0 1 

i.ft^905.^ 
< 0 . 0 0 0 2 
M^ai 
< 0 . 0 1 

<o.oos 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
< 0 . I 

.:.fl»02 

7 . 1 
7 . 5 

17000 . ] 
1 8 0 0 0 . 

1 2 0 . 
1 1 0 0 0 . 

1 1 0 . 

W2-8B 

< 0 . 0 0 5 
< 0 . 0 6 
< 0 . 0 0 0 5 
< 0 . 0 0 1 
< 0 . 0 0 1 
< 0 . 0 0 0 2 

(UiZ-
< 0 . 0 1 

. < 0 . 0 0 5 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
< 0 . l 
•SO.OA. 

7 . 7 
7 . 8 

16000. 
16000 . 

1 2 0 . 
9 8 0 0 . 

7 4 . ., ; 

VOLATILE ORGANIC COMPOUNDS 
2-butanone <0.010 <0.010 sua^ <0.010 <0.010 •CO.010 <0.010 <0.010 <0.010 <0.010 <0.010 

SSnVOLATILE ORGANIC COMPOUNDS, PESTICIDES/pCBs, HERBICIDES (W2-2, W2-4, W2-15, LF2C, and LF2-L1 only) 
bi8(2-ethylhexyl>phthalata <0.020 '<0.020 ..Jifijfi.. <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 <0.020 

NOTEt No organic compounds other than those listed were detected in samples. No compounds were detected in volatile organic compound analysis travel 
blanka. 

C-1 



Ground-Uater Quality Study 38-26-0897-89, 13-27 Jun ( 1-12 Nov B8 

CHEMICAL ANALYST.•; RESULTS 
Ground-Hater, Surface Uater, and Leachate Samples 

Landfills 12 ind 15 
Samples CoLlPCted 24 June - 2 July 1988 

(All result.i In mg/L unle.'̂ <: otherwise noted) 

Parameter W2-9 W2-10 W2-12 BBUI LP2-L1 U5-1 BDU 

TOTAL DISSOLVED METALS 
a r s a n i c 
barium 
cadmium 
chromium 
l e a d 
mercury 
s e l e n i u m 
s i l v e r 
b e r y l l i u m 
copper 
n i c k e l 
ant imony 
t h a l l i u m 
z i n c 

INORGANIC NON-METALS 
f i e l d pB 
l a b o r a t o r y pH 
a p e c i f i c c o n d u c t a n c e 
t o t a l d i s s o l v e d s o l i d s 
c h e m i c a l oxygen demand 
a u l f a t e 
n i t r a t e + n i t r i t e aa N 

VOUTILE ORCANIC COMPOUNDS 
2-butanona 
a c e t o n e 
benzene 
a a t h y i t - b u t y l e t h e r 

< 0 . 0 0 5 
< 0 . 0 6 
< 0 . 0 0 0 5 
< 0 . 0 0 1 
< 0 . 0 0 1 
< 0 . 0 0 0 2 
Ji..a2>.» 
< 0 . 0 1 
< 0 . 0 0 5 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
< 0 . 1 

^SiiSil 

7 . 1 
7 . 5 

1 8 0 0 0 . 

< 0 . 0 0 5 
< 0 . 0 6 

.,,~.i>*J)(H^% 
< 0 . 0 0 1 
< 0 . 0 0 1 
< 0 . 0 0 0 2 
.Jt^JtZii' 
< 0 . 0 1 
< 0 . 0 0 5 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
< 0 . 1 
J U U 

7 . 0 
7 . 6 

4 0 0 0 . • 
1 9 0 0 0 . 1 5 0 0 0 . 

1 4 0 . 
«120d0. . . i i - . 

>, i lOi. . . o . . 

•CO.010 
< 0 . 0 1 0 
•<0.003 
< 0 . 0 0 5 

1 6 0 . 
-SSOOx-'.iki^ 

< 0 . 0 0 5 
•gjik J 

< 0 . 0 0 0 5 
< 0 . 0 0 1 
< 0 . 0 0 1 
< 0 . 0 0 0 2 
< 0 . 0 1 
< 0 . 0 1 
< 0 . 0 0 5 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
< 0 . 1 
t0*fi5 

6 . 9 
7 . 4 

9 8 0 0 . 
9 0 0 0 . 

1 4 0 . 
* 1 0 0 . 

. . . . . .90v>*«i«- . - -3 .4- . . . .^ 

•cO.OlO 
< 0 . 0 1 0 
< 0 . 0 0 3 
< 0 . 0 0 S 

- n . o < i -
< 0 . 0 0 5 
< 0 . 0 0 5 

< 0 . 0 0 5 
t^ti^iiy 
< 0 . 0 0 0 5 
< 0 . 0 0 1 
<0 .001 
< 0 . 0 0 0 2 
a i . Q 4 i 
< 0 . 0 1 
< 0 . 0 0 5 

^AiSL 
< 0 . 0 5 
< 0 . 2 0 
<0 .1 
MJilL/ 

7 . 4 
7 . 3 

6 2 0 0 . I 

u i . i iAa» 
< 0 . 0 3 
iiflnOnBaiU' 

wJliiMi-
<0 .00I 
<0.0007. 

< 0 . 0 1 
< 0 . 0 0 5 
.(Uli 
< 0 . 0 5 
< 0 . 2 0 

«fiii» 
< 0 . 0 1 

8 . 3 
4 0 0 0 . 

5 1 0 0 . 1 4 0 0 0 . 1 
7 3 . 

3200 i -. -
• 44.- — 

< 0 . 0 1 0 
< 0 . 0 1 0 
ji.Lak, 

1 0 0 . 
900O. 
... < O . 0 S -

< 0 . 0 1 0 
< 0 . 0 1 0 
< 0 . 0 0 5 
< 0 . 0 0 5 

BDD 

SSnVOUnLK ORGANIC COMPOUNDS, PESnciDES/PCBa, HERBICIDES (H3-1 and BDD only) 
bis(2-ethylhaxyl)phthalata <0.020 <0.020 <0.020 <0.020 Ô̂ fillU 

< 0 . 0 0 5 
< 0 . 0 6 
< 0 . 0 0 0 5 
< 0 . 0 0 1 
< 0 . 0 0 1 
< 0 . 0 0 0 2 
0 . 0 1 

< 0 . 0 1 
< 0 . 0 0 5 
< 0 . 0 1 
< 0 . 0 5 
< 0 . 2 0 
< 0 . 1 
. 0 . 0 3 

7 . 2 
7 . 7 

9 6 0 0 . 
9 5 0 0 . 

1 2 0 . 
•*100 . - - -—" 

1 8 . -

< 0 . 0 1 0 
< 0 . 0 1 0 
< 0 . 0 0 5 
< 0 . 0 0 5 

< 0 . 0 0 1 
< 0 . 0 3 
< 0 . 0 0 0 5 
J U I Q I ' 
< 0 . 0 0 1 
< 0 . 0 0 0 2 
0 . 0 8 . 

cO.Ol 
< 0 . 0 0 5 
JUil 

< 0 . 0 5 
< 0 . 2 0 

.oa. iO^Ol 

8 . 5 
7 6 0 0 . 
7 2 0 0 . 

4 2 . 
4100.—^—«' 

8 5 . 

< 0 . 0 1 0 
< 0 . 0 1 0 
< 0 . 0 0 5 
< 0 . 0 0 5 

< 0 . 0 0 1 
< 0 . 0 3 
< 0 . 0 0 0 5 
A.aai-

< 0 . 0 0 1 
< 0 . 0 0 0 2 
41.09: 

< 0 . 0 1 
< 0 . 0 0 5 
, 0 , 0 1 . 

< 0 . 0 5 
< 0 . 2 0 
U ) . l 
< 0 . 0 1 

8 . 2 
6 6 0 0 . 
6 2 0 0 . 

3 8 . 
3 5 0 0 . 

5 0 . 

< 0 . 0 1 0 
< 0 . 0 1 0 
< 0 . 0 0 5 
< 0 . 0 0 5 

.OU»D. <0.020 <0.020 

NOTKi No organic compounds other than those listed were detected in samples, 
blanks. 

No compounds were detected in volatile organic compound analysis travel 
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Ground-Water Quality Study 38-26-0897-89, 13-27 Jun Ii 1-12 Nov 88 

CHEMICAL ANALYSIS RESULTS 
Ground-Uater Snmple.s 

Landfill 17. 
Samples Collected 11-27 Novpmber 1988 

(All results in mg/L unlem otherwise noted) 

Parameter H2-15 H2-12 U2-17 U2-19 BBUI 

TOTAL DISSOLVED METALS 
arsenic 
barium 
cadmium 
chromium 
lead 
mercury 
selenium 
silver 

(U2-17 and H2-19 only) 
<0.001 <n.ooi 

<0.001 <0.001 
<0.0007 <0.0007 

^HiAaS^m <o.ooi 
<0.020 <0.020 

INORGANIC NON-METALS 
specific conductance 
total dissolved solids 
sulfate 
nitrate -t- nitrite aa N 

17000. 35000. 
19000. 43000. 

*... .<0.05. .. 120,,. 39»......^u:^0-flij 

VOLATILE ORGANIC COMPOUNDS 
benzene 
methyl t-butyl ether 
C4H8 laomer 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.005 

<0.005 
<0.005 
<0.00S 

<0.005 
<0.005 
<0.005 

^0.07)U<« 

HOTESl No other volatile organic compounda were detected. The volatile organic compound analysla travel blank contained no detectable compounds. 
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Ground-Uater Quality Study 38-26-0897-89, 13-27 Jim & 1-12 Nov 88 

CHEMICAL ANALYSIS RESULTS 
Ground-Uater 'Samples 

Landfills 14, /5, /6, and #11 
Samples Collected 11-22 November 1988 

(All results in mg/L unless otherwise noted) 

Parameter 
• 

TOTAL DISSOLVED METALS 
arsanic 
barium 
cadmium 
chromium 
lead 
mercury 
selenium 
silver 

INORGANIC NON-METALS 
specific conductance 
total dissolved solids 
sulfate 
nitrata * nitrite as N 

H4-1 

<0.001 
0.104 

<0.0003 
0.045 

•cO.OOl 
<0.0002 
<0.001 
<c0.020 

8000. 
3700. 
4200. 

<0.05 

W4-2 

<0.001 
0.127 

<0.0005 
0.065 

<0.001 
<0.0002 
0.023 
<0.020 

19000. 
19000. 
12000. 

<0.05 

W4-3 

<0.001 
0.077 
0.0010 
0.034 

<0.001 
<0.0002 
0.023 
<0.020 

12000. 
11000. 
7400. 

3.4 

wn-1 

0.001 
0.092 

•CO. 0005 
•CO. 020 
<0.00) 
<0.0002 
0.020 
<0.0Z(' 

2700. 
2100. 
1200. 
150. 

Ull-2 

<0.001 
0,081 

<0.0005 
<0,020 
^0.001 
<0.0002 
0.033 
<0,0Z0 

6000. 
5800. 
3200. 

32. 

Ull-3 

<0.00l 
0.(J73 
<0.0005 
<0.020 
<0.001 
<0.0002 
0.034 
<0.020 

7100. 
6900. 
4200. 
39. 

W5-2 

<0.001 
•0.082. 
^.OOZi-
Jl.liU 
<0.06& 
<0.0002 
JO.QOl^ 
<0.020 

18000. 
19000. 
•WOOO. 

-.ASO.* 

U6-5 

•eO.OOl 
0.120 
<0.0005 
0.030 
0.068 

<0.0002 
<0.001 
<0.020 

7800. 
7500. 
4900. 

<0.05 

VOLATILE ORGANIC OXIPOUNDS 
acetone <0.010 <0.010 •CO.010 O.OIO 0.020 0.020 <0.010 

SEMIVOLATILE ORCANIC COMPOUNDS, PESTICIDES/PCBs, HERBICIDES (U4-1, U4-Z, U%-3, U6-S, and Ull-3 only) 
bis(2-ethylhexyl)phthalate <0.020 0.030 0.040 0.030 

<0.010 

<0.020 

NOTESt No other organic compounda ware detected in the samples. There were no compounds detected in volatile organic compound analyals travel blanks. 
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Analytical Data for Landfills 1, 2, 4, 5, 6 and 11; Butts Army Airfield; and Range 1 
p USAEHA, 1992 
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TABLE C-1 . GROUND-WATER SAMPLES FROM LANDFILLS #1 AND 

1 
PARAIETER 1 

Well No. 

MM-METALS 
NO3/NO2 as mg/L-N 
NH3 as mg/L-N 
Sulfate - mg/L 
Chloride • ng/L 
Chemical Oxygen Oem. mg/L 
TDS - mg/L 
Conductivity - ratios/em 
T-Alkalinity - iw/L CaCO, 
pH 
FIEUI 
pH 
Temperature C 
Conductivity - Mnhos/cm 

DISSOLVED ICTALS (B«/L) 
Antimony 

1 Arsenic 
Bariun 
Beryllium 
Calciun 
Cadniun 
Chrcffliun 
Iron 
Lead 
Mercury 
Nagnesiun 
Nickel 
Potassiun 
Seleniun 
Silver 
Sodiun 
Thalliun 
Zinc 

VOUTILES ( M / L ) 
Benzene 
Ethylbenzene 
Toluene 
o-Xylene 
MP-Xylene 
0 i ch I orodi f I uorcmethane 
1,1-Dichleroethane 
1,2-Dichloroethane 
c-1,2-Dichloroethene 
t-1,2-Dichloroethene 
1,2-DichIoropropane 
Methylene Chloride * 
Tetrachloroethene 
Trichloroethene 
Styrene 

SEMI-VOLATILES ( M / O 
Bis(2-ethylhexyl) 

phthalate * 
Phenol * 
2-nethylphenol 
Diethylphthalate * 
2-Chlorophenol 

1 PESTICIDES ft PCBS ( M / L ) 

LandfiU f l 

1-1 

NA 
NA 

5901+ 
42 
NA 
NA 

2500 
NA 
6.8 

6.8 
16 

1950 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

t ^ - t 
1 . 

11. 

i 2-
2. 

27. 
140. 

3.+ 
38. 
17.+^ 
33. 
66.-1+ 

140.-1+ 

19. 
1 60. 

6. 
7. 

NA 

1-3 

< 0.05 
1.0 

140004+ 
610J+ 
130 
HA 

18000 
NA 
NA 

7.3 
16 

16000 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.9 

23. 

ND 

SNPLIMG SITES 
Landfill #4 

(dijqpllcate) 
W4-1 

< 0.05 
0.80 

4000|+ 
180 
48 

7500f 
7600 
440 

7.5 

7.0 
12 

5100 

< 0.001 
< 0.001 

0.106 
0.002 

407 
< .0005 
3.754+ 
7.42+ 

< 0.001 
0.0003 

364 
2.41 
2.83 

< 0.001 
0.100+ 

1230 
< 0.001 

0.529 

0.7 

1 . 

NA 

U4-1D U4-2 U4-3 

< 0.05 < 0.05 0.31 
0.52 1.3 0.44 

4100f{> 100004+ 680&I+ 
180 480|+ 250H-
42 42 40 

7500f 16000f 1200Of 
7500 16000 12000 
440 380 250 

7.6 7.6 7.7 

7.0 6.6 6.5 
12 12 17 

5100 13000 10000 

< 0.001 < 0.001 < 0.001 
< 0.001 < 0.001 < 0.001 

0.043 0.106 0.108 
0.003 0.004 0.005 

390 164 362 
0.0007 0.0005 0.0010 
0.082+ 0.102-1+ 0.127-f+ 
0.146 0.111 0.082 

< 0.001 < 0.001 < 0.001 
0.0003 0.0002 0.0002 

361 446 295 
0.150 0.215 0.225 
3.32 14.3 14.6 

< 0.001 < 0.001 < 0.001 
O.IIO+ji 0.148I+ 0.302+f 

1280 3820 2630 
< 0.001 < 0.001 < 0.001 

0.492 0.618 0.324 

0.2 

0.6 0.5 2. 

0.4 

85. 10. 17. 

NA ND NA 

#4 WITH QA 

CM Blardcs 
TRIP 

OB 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

88. 
2 1 . 

5. 
4 . 

NA 

BLANKS 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.4 

NA 

NA 

S A M P L E S 

MD 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

0.028 
< 0.001 
< 0.010 

0.002 
< 0.050 
< 0.0002 

1.08|+ 
4.544+ 
0.0025 

< 0.0002 
< 0.250 

0.287 
1.38 

< 0.005 
0.092+ 
1.38 

< 0.001 
0.018 

NA 

• • " 0 

NA 

NA 

NOTES: Table only lists organic canpoitids detected in the sample; 00 t MD are organic and metal equipment rinse blanks 
NÂ N̂ot Analyzed for the parameter; ND^Nothing Detected; * Detected in Blank; + Above the Federal NPOUR MCL/SMCL; 
+ Above Colorado Numan Health Standards or Colorado Ground Water Organic Chemical Standards 
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TABLE C-2 . GROUND-WATER SAMPLES FROM L A N D F I L L S 

PARAICIfcR 1 1 

well No. 

NGN-ICTALS 
NO /̂NO, as ng/L-N 
NH3 as mg/L-N 
Sulfate - mg/L 
Chloride - mg/L 
Chenical Oxygen Oem. mg/L 
TDS - mg/L 
Conductivity - ^ o s 
T-Alkalinity ng/L CaCO, 
pH ^ 

FIELD 
pH 
Tenperature C 
Conductivity - lurinoa/en 

DISSOLVED METALS (mg/L) 
Antimony 
Arsenic 
Bariun 
Berylliun 
Calciun 
CadniuB 
Chrcmiun 
Iron 
Lead 
Mercury 
Magfwsiun 
Nickel 
Potassiun 
Seleniun 
Silver 
Sodiun 
Thalliun 
Zinc 

VOLATILES ( M / L ) 
Methylene Chloride* 

SENI-VOATILES ( M / L ) 
Bis(2-ethylhexyl} 

phthalate • 
Phenol * 

PESTICIDES ft PCBs ( H / L > 

Landfill *Z 

61 62 63 

140ff 120|+ lOO+l-
0.29 0.29 0.30 

80004+ 110004+ 120004. 
320|4 340fi> 310 | . 
40 37 34 

14000 ITOOOf 1900Of 
13000 17000 17000 

440 520 500 
7.6 7.6 7.2 

6.7 7.0 7.1 
14 13.2 13 

10500 13000 14000 

< 0.01 < 0.01 < 0.01 
0.001 0.001 0.001 
0.069 0.091 0.130 

< 0.001 0.001 0.003 
440 430 420 

0.0018 0.0012 0.0011 
0.40O4+ 0.343|+ O.8IOU 
0.7054+ 1-02+}- 2.82-1+ 
0.0029 0.0018 < 0.001 
0.0004 0.0004 0.0004 

600 790 880 
0.318 0.300 0.685 

10.8 14.3 8.24 
0.015+ < 0.005 0.009 
0.022 0.025 0.102-1+ 

2600 3500 3700 
< 0.001 < 0.001 < 0.001 

0.164 0.083 1.14 

NO ND 
.8 

NO 

6. 35. 

NA NA NO 

SAM>LIMG SITES 

64 

10 
2.4 

68004' 
350J+ 
65 
NA 
NA 
NA 
NA 

NA 
14 

9900 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.8 

NA 

NA 

65 

120tt 
0.41 

110004+ 
2701+ 
80 

I8OOO4 1 

#2 AND 

66 

6I4+ 
0.34 

66004+ 
360|+ 
51 

10004 
16000 12000 

490 
7.5 

NA 
12 

13200 

< 0.01 
0.0088 
0.147 
0.001 

180 
0.0008 

670 
8.1 

NA 
13 

9500 

< 0.01 
0.001 
0.116 

< 0.001 
450 

0.0011 

#5 

67 68 

70ff 180H 
0.27 0.29 

69 

29tt 
0.38 

110004+ 91004+ 180004+ 
70&I+ 720|+ 190|+ 
51 48 

I8OOO4 I6OOO4 
110 
NA 

17000 16000 22000 | 
870 400 

7.4 7.4 

7.1 NA 
14.5 13 

NA 
7.1 

7.2 
12 

15000 13000 18000 | 

< 0.01 < 0.01 
0.001 < 0.001 
0.046 0.029 
0.003 0.003 

410 400 
0.0010 0.0014 

0.164+(i 0.1324+ 0.461+1- 0.5244+ 
0.211 0.178 1.87+f 2.06f|-
0.0014 
0.0004 

830 
0.309 
9,17 
0.017. 
0.050 • 

3800 
< 0.001 

0.086 

ND 

ND 

NA 

< 0.001 
0.0004 

310 
0.242 

16.5 
< 0.005 

0.038 
2300 

< 0.001 
0.068 

NO 

56. 

NA 

< 0.001 < 0.001 
0.0003 0.0003 

440 370 
0.240 0.275 

16.7 20.4 
< 0.005 0.015+ 

0.106+). 0.10&I+ 
3900 3700 

< 0.001 < 0.001 
0.312 0.285 

NO ND 

5. 
27. 

NA NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

.6 

NA 

NA 

NOTES: Table only lists organic conpounds detected in the sanple; 00 ft MD are organic and metal equipment rinse blanks 
NAsNot Analyzed for the parameter; ND^Nothing Detected; • Detected in Blank; + Above the Federal NPOWR MCL/SMCL; 
+ Above Colorado Hunan Health Standards or Colorado Ground Water Organic Chemical Standards 
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TABLE C-2. GROUND-WATER SAMPLES FROM LANDFILLS #2 AND #5 (CONTINUED) 

PAR/V¥TFF 

Well No. 

NQM-ICTALS 
NOi/NO, as mg/L-N 
NH3 as mg/L-N 
Sulfate - mg/L 
Chloride - mg/L 
Chemical Oxygen Dem. mg/L 
TDS - mg/L 
Conductivity - jinhos 
T-Alkalinity n«/L CaCO, 
PH 

FIELD 
pH „ 
Temperature C 
Conductivity - <ii*os/cm 

DISSOLVED ICTALS (mg/L) 
Antimony 
Arsenic 
Bariun 
Berylliun 
Calciun 
Cadniun 
Chromiun 
Iron 
Lead 
Mercury 
Magnesiun 
Nickel 
Potassiun 
Seleniun 
Silver 
Sodiun 
Thalliun 
Zinc 

VOLATILES (M/L) 
Methylene Chloride* 
Dichlorodifluoromethane 
Benzene 
1,2-dichloroethane 
c-1,2-dichloroethene 
1,2-dichloropropane 

SEMI-VOLATILES (M/L) 
Bis(2-ethylhexyl) 

phthalate * 
Phenol * 

PESTICIDES ft PCBs (M/L) 

Lwidfill «2 
(duplicate) 

70 70-D 71 

< 0.05 0.05 5.9 
0.79 0.77 0.29 

3100O4+ 3000044 120004f 
260|+ 260|+ 200 
140 - 140 87 

470004. 470004 200004 
31000 31000 17000 

330 330 480 
7.6 7.6 7.8 

6.9 6.9 7.3 
12 12 11.5 

27000 - 27000 13000 

< 0.01 < 0.01 0.019 
< 0.001 < 0.001 0.001 
0.036 0.042 0.048 
0.004 0.003 0.004 

140 140 360 
< 0.0005 < 0.0005 < 0.0005 
0.3354+ 0.4134I- 0.845+|i 
1.54+|. 1.754 3.32+|. 

< 0.001 < 0.00 0.0013 
0.0003 0.0003 0.0003 

2500 2700 1000 
0.273 0.332 0.376 

31.9 31.8 6.15 
< 0.005 < 0.005 0.022' 
0.1314+ 0.130+1' 0.1444+ 

8000 9300 3900 
0.001 < 0.001 < 0.001 
1.85 1.86 0.797 

ND ND 
.8 

ND ND ND 

NA NA NA 

SAMPLING SITES 

72 

72+f 
0.38 

22000+' 
580+> 
330 

550004 
25000 
1200 

7.3 

6.9 
12 

21000 

< 0.01 
•< 0.001 
0.081 
0.003 

120 
0.0010 

5041+f 
33.7+f 
< 0.001 
0.0002 

1900 
3.68 
26.5 
< 0.005 
0.0584 

6900 
< 0.001 

1.31 

.7 

ND 

NA 

(duplicate) 
73 74 74-D 75 76 

494)' 85-f+ 87-f+ < 0.05 < 0.05 
0.25 0.54 0.47 0.71 0.88 

12000U 2800044. 2900O4|. 7500+4. IIOOO+j. 
260|+ 690|+ 650|+ 420+^ 200 
76 230 220 220 76 

200004 450004 4M0O4 MA 190004 
17000 32000 32000 14000 17000 
380 1500 1500 NA 3100 

7.9 7.6 7.5 7.0 7.6 

7.3 6.7 6.7 7.1 7.0 
12 13 13 13.1 12 

13000 27000 27000 13800 15700 

< 0.01 < 0.01 < 0.01 0.029 0.013 
0.001 < 0.001 < 0.001 0.0031 < 0.001 

< 0.010 < 0.01 < 0.010 < 0.010 0.017 
0.003 0.003 0.003 0.001 0.002 

330 200 310 390 410 
0.0006 0.0005 0.0006 0.0015 0.0006 
0.235+1' 0.430+|. 0.55341- 0.143 
1.174+ 1.91-1+ 2.45-41. 0.943 

+ 0.723+). 
.. 3.094' 

0.0047 < 0.001 < 0.001 0.02064 0.0014 
0.0004 0.0001 0.0001 0.0003 0.0002 

870 2100 2000 610 1100 
0.092 0.178 0.524 0.298 0.186 
2.69 37.6 38.9 5.21 11.5 
0.012+ 0.106+1' 0.106+}. < 0.005 < 0.005 
0.0764 0.08(4 0.099+ 0.069+ 0.075+ 

3700 10000 9200 3200 3800 
< 0.001 < 0.001 < 0.001 < 0.001 < 0.001 
0.813 1.50 1.64 0.513 0.979 

ND ND ND 

0.6 
0.7 0.5 

2.+ 
1. 
2.+ 

ND 
," ^ 
520. 51. 12. 

3. 

NA ND ND ND ND 

NOTES: Table only lists organic conpoixKJs detected in the sample; CO ft M> are organic and metal equipment rinse blanks 
NA=Not Analyzed for the parameter; ND^Nothing Detected; * Detected in Blank; 4 Above the Federal NPOWR MCL/SMCL; 
+ Above Colorado Hunan Health Standards or Colorado Ground Water Organic Chemical Standards 
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TABLE c - 2 . GROUND-WATER SAMPLES FROM LANDFILLS #2 AND #5 (CONTINUED) 

PARAMETER 

Wel l N o . 

Land f iU «Z 

78 81 BBWI 

SAMPLING SITES 
LandfiU f5 

82 84 85 
(di4>licate) 

85-D W5-2 

HON-ICTALS 
NOj/NO, as mg/L-N 
NH3 as mg/L-N 
Sulfate - mg/L 
Chloride - mg/L 
Chemical Oxygen Den. mg/L 
TDS - mg/L 
Conductivity - latios/cm 
T-Alkalinity mg/L CaCO^ 
pH 

FIELD 
PH -
Tenperature C 
Conductivity • /unhos/cm 

DISSOLVED METALS (mg/L) 
Antimony 
Arsenic 
Bariun 
Berylliun 
Calciun 
Cackniun 
Chromium 
Iron 
Lead 
Mercury 
Nagnesiun 
Nickel 
Potassiun 
Seleniun 
Silver 
Sodiun 
Thalliun 
Zinc 

VOLATILES (M/L) 
Methylene Chloride* 
1,4-dichlorobenzene 
Dichlorodifluoromethane 
1,1-dichloroethane 
1,2-dichloroethane 
c-1,2-dichloroethene 
t-1,2-dichloroethene 
Naphthalene 
Tetrachloroethene 
Toluene 
Trichloroethene 
1,2,4-trimethylbenzene 
Trichlorofluoromethane 

SENI-VOLATILES ( M / D 
Bis(2-ethylhexyl) 

phthalate* 

PESTICIDES ft PCBs ( M / D 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
17 

10500 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

4. 
1. 
9. 

2. 

1. 
4. 

NA 

0.31 
0.73 

1700OH-
100 
84 

25000+ 
19000 
900 
7.7 

7.2 
14.5 

17000 

43+F 
0.23 

34004). 
120 
120 
72004 
7300 
570 
7.1 

6.8 
14 

5100 

0.022 
< 0.001 

0.070 
0.002 

250 
< 0.0005 

0.0794 
0.189 

< 0.001 
0.0003 

1300 
0. 

13, 
0, 
0. 

4300 
< 0. 

1 . 

ND 

< 0 
< 0 

0 
0 

410 
0 
0 

01 
001 
131 
003 

177 
9 
019+ 
085+ 

001 
12 

0 
300 

0 
4 
0 

0007 
605+f 

2.00+). 
0.0028 

0004 

932 
57 
0304 

0.112tt 
100 
< 0.001 

0.799 

.3 

NO 

NA 

2900 

ND 

17+^ 
0.37 

5400)+ 
88 
34 

92004 
9100 
250 
7.6 

7.1 
13 

6500 

120H 
0.32 

64004). 
97 
34 

110004 
9800 
290 
7.8 

7.3 
14.2 

8000 

170+f 
0.25 

8000+). 
97 
45 

140004 
12000 
700 
7.6 

7.0 
13.8 

9200 

1704f 
0.31 

78004f 
96 
26 

140004 
12000 
690 
7.3 

7.0 
13.8 

9200 

330+^ 
0.23 

'IStt 
82 

190004 
17000 
860 
8.0 

7.0 
14 

15000 

< 0 
< 0 
0 
0 

258 
< 0 

001 
001 
,159 
007 

< 0 
0 
10 
0 
0 

2110 
< 0 
0 

0005 
0.185-1+ 
0.155 
0.001 
0.0003 
250 
467 
2 
0076 
396H 

001 
160 

< 0, 
< 0. 
0. 
0. 

409 
0. 
0. 
0, 
0, 
0, 

977 
0. 
10 
0 
0, 

2180 
< 0, 
0. 

001 < 0. 
001 < 0. 
193 0. 
009 0. 

460 
0011 0. 
232-1+ 0. 
403|+ '2. 
001 0. 
0004 0. 

1000 
586 0. 
4 13, 
0793+). 0, 
436)+ 0. 

2000 
001 < 0, 
172 1, 

01 
001 
113 
003 

0011 
544+f 

0037 
0004 

878 

001 
34 

< 0, 
< 0, 

0, 
0, 

410 
0, 
0, 
2 
0 
0 

970 
0 
8 
0 
0 

1900 
< 0 

1 

01 
001 
119 
002 

0012 

'^ 
0070 
0004 

694 
66 
237-
151 

001 
29 

» 

ND 

< 0.01 
< 0.001 

0.136 
0.001 

370 
0.0011 
0. 
0 
0 
0 

1000 
0 
29 
0 
0 

3700 
< 0 
0 

ND 

:«1tt 
0015 
0004 

329 
3 
022+ 
060+ 

001 
690 

5. 

NA NO NA 

13. 

ND ND 

13. 

NA 

NOTES: Table only lists organic conpounds detected in the sanple; 00 ft MD are organic and metal equipment rinse blanks 
NA-Not Analyzed for the parameter; ND^Nothing Detected; • Detected in Blank; + Above the Federal NPOWR MCL/SMCL; 
+ Above Colorado Hunan Health Standards or Colorado Ground Water Organic Chemical Standards 
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TABLE C-3 . GROUND-WATER SAMPLES FROM LANDFILLS #6 AND # 1 1 

1 

Well No. 

NON-METALS 
NO3/NO2 as mg/L-N 
NH3 as mg/L-N 
Sulfate • mg/L 
Chloride - mg/L 
Chemical Oxygen Dem. mg/L 
Total Dissolved Solids 
Conductivity - aatios/cm 
T-Alkalinity mg/L CaCÔ  
pH 

FIELD 
PH 
Temperature "c 
Conductivity - iunhos/cm 

DISSOLVED ICTALS (ag/L) 

Arsenic 
Bariun 
Berylliun 
Calciun 
Cadniun 
Chromiun 
Iron 
Lead 
Mercury 
Magnesiun 
Nickel 
Potassiun 
Seleniun 
SUver 
Sodiun 
Thalliun 
Zinc 

VOUTILES ( M / L ) 
Methylene Chloride* 
Chloroform 
Tetrachloroethene 
1,1,1-trichloroethane 
Trichloroethene 

Sail-VDLATILES ( M / L ) 
Bia(2-ethylhexyl) 

phthalate * 
Phenol * 
2-nitrophenol 
Di-n-butylphthalate 

PESTICIDES ft PCBS ( M / L ) 

Lwidfi l l #6 

W6-3 W6-5 

< 0.05 < 0.05 
1.4 0.71 

8500+^ 6800+f 
130 200 
28 54 

130004 1^0004 
11000 11000 

680 660 
7.7 7.5 

7.4 7.2 
16 14 

10090 9500 

< 0.001 < 0.001 
< 0.001 < 0.001 

0.139 0.143 
0.006 0.006 

371 258 
0.0011 < 0.0005 
0.1364)- 0.158+)-
0.111 0.396+1-

< 0.001 < 0.001 
0.0003 0.0003 

483 261 
0.333 0.401 

15.3 13.2 
< 0.001 < 0.001 

0.2864). 0.344+)-
2080 1980 

< 0.001 < 0.001 
0.233 0.158 

0.4 0.3 

16. 470. 
28. 

ND NA 

SAM>LING SITES 

(duplicate) 
LF6A 

5.4 
0.25 

390+^ 
29 

<25 
9404 

1300 
240 

7.1 

6.6 
13 

980 

< 0.001 
< 0.001 

0.143 
0.006 

119 
0.0010 
0.149 
1.404 

1+ 
0.0075 
0.0003 

54 
0.385 
3.28 
0.0018 
0.327+). 

86.5 
< 0.001 

0.091 

0.3 
0.4 

16.H 

1 . 

110. 

ND 

LF6A-D 

5.2 
0.32 

390+f 
28 

<25 
8IO4 

1300 
240 

7.2 

6.6 
13 

980 

< 0.001 
< 0.001 

0.134 
0.006 

116 
< 0.0005 

Landfill «11 

W11-1 W11-2 W11-3 

18.0 33H 22+). 
0.24 0.20 0.21 

2500+). 4500+). 4600+^ ' 
60 330+1' •' 68 
26 <25 <25 

4200+ 74004 76004. 
4500 7200 7300 
310 410 460 

7.2 7.7 7.6 

6.7 NA 6.8 
13 13 14 

3400 3500 3800 

< 0.01 < 0.01 0.01 
< 0.001 < 0.001 < 0.001 

0.115 0.123 0.123 
0.002 0.002 0.001 

380 580 480 
0.0011 0.0011 0.0011 

0.3254+ 0.588+)' 0.814+)' 1.54. 
6.04+i' 1.984). 2.59+). 4.644{-
0.0026 
0.0004 

50.2 
0.463 
2.90 
0.0034 

0.0028 0.0023 0.0086 
0.0004 0.0004 0.0003 

190 400 470 
0.498 0.640 1.20 
7.58 6.98 9.57 
0.041+ 0.051+)' 0.057+) 

0.314+). 0.115+f 0.082+ 0.057+ 
95 

< 0.001 
0.080 

0.3 
0.4 

17.+f 

240. 
8. 

7. 

NO 

520 980 1100 
< 0.001 <0.001 < 0.001 

0.330 0.504 0.795 

0.4 0.3 0.5 

4. 0.4 

180. 23. 130. 
21 . 210. 

10. 

NA NA NA 

(duplicate) 
DH2 

39H 
0.50 

3000+f 
92 

<25 
52004 
5200 
420 

7.0 

6.9 
11 

4500 

< 0.01 
< 0.001 

0.123 
0.002 

590 
< 0.0005 

DH2-D 

40tt 
0.45 

2900+). 
91 

<25 
52004 
5300 
420 

7.0 

6.9 
11 

4500 

< 0.01 
< 0.001 

0.131 
0.001 

570 
< 0.0005 

0.1254+ 0.397+). 
0.254 1.27+j. 
0.0014 
0.0004 

250 
0.348 
3.08 

• 0.033+ 

0.0018 
0.0004 

240 
0.432 
3.70 
0.0224 

0.120+)' 0.035 j 
620 
< 0.001 

0.406 

0.3 

0.6 

2. 

NA 

540 
< 0.001 

0.440 

0.8 

3. 

NA 

NOTES: Table only lists organic conpounds detected in the sample; 00 ft MD are organic and metal equipment rinse blanks 
NAsNot Analyzed for the parameter; NOaNothing Detected; * Detected in Blank; 4 ̂ l^ve the Federal NPDWR MCL/SMCL; 
4 Above Colorado Hunan Health Standards or Colorado Ground Water Organic Chemical Standards 
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TABLE C-4. ANALYTICAL RESULTS OF GROUND-WATER SAMPLES FROM BUTTS ARMY AIRFIELD MONITORING WELLS 

PARAMETER BAA-1 BAA-2 BAA-3 

NONITORIHG WELL IDENTIFICATION 

BAA-4 BAA-5 BAA-6 BAA-7 BAA-7D BAA-8 

n 
I 

Total Petroleun 
Hydrocarbon (mg/L) 

Metals (mg/L) 
Lead 

Vo la t i l es (//g/L) 
Methy l - t -buty l ether 

^Benzene 
I Ethylbenzene 
I Toluene 
U-Xylene 

MSP-Xylene 

•Field NeasurcBKnts 
pH 
Conductivity (//mhos/cm) 
Temperature "C 

2.0 

NA 

< 5. 
150.* 
5. 

46. 
91. 
51. 

6.7 
1420 
14.1 

1988 USAEHA RESULTS (/ig/L) 
Benzene 8,900 
Toluene 12.100 
Ethylbenzene 1,200 

40.2 

0.0016 

< 1,000. 
9,900.* 
2,300.* 
15,000.* 
3,200.4 
9,800.+ 

6.8 
1410 
14.2 

14,000 
20,000 
1,700 

3.7 

NA 

< 50. 
2,100.* 

29. 
230. 
390. 

1,700. 

6.3 
1250 
13 

13,000 
16,000 
2.300 

2.0 

< 5. 
200.* 
20. 
200. 
39. 
270. 

7.0 
1100 
13 

6,100 
9,300 
970 

1.5 

0.0019 < 0.001 

1. 

«-4 
2. 
2. 
2. 
1. 

6.6 
1250 
14 

540 
5 
20 

< 1.0 

0.0014 

< 1. 

1.4 
1. 
1. 
1. 
1. 

< 1.0 

0.0031 

6.7 
1020 
15 

410 
13 
< 3 

1. 
1. 
1. 
1. 
1. 
1. 

6.7 
1000 
14 

< 3 
5 

< 3 

< 1.0 

NA 

6.7 
1000 
14 

< 1.0 NA NA 

1210 

1,500 
260 
5 

0.0013 

1 . 
6 . * 
1 . 
1 . 
1 . 
1 . 

^ 
0 
-

NA 

< 1 . 

«-4 
1 . 
5. 
2 . 
4 . 

^ _ 
--
--

NA 

< 400 
2,800.* 
1,500.* 
6,500.* 
1,900. 
8,000. 

6.8 
1600 

13 

NOTES: BAA-7D is duplicate sanple of BAA-7 
* Exceeds both Federal NPDWR MCL and Colorado Ground Water Organic Chemical Standards 
4 Exceeds Colorado Ground Water Organic Chemical Standards 
+ Exceeds Federal NPDWR MCL for total Xylenes 
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TABLE C - 5 . RESULTS FOR EXPLOSIVE WATER ANALYSIS OF RANGE #1 
GROUND WATER 

EXPLOSIVE COMPOUND 

2,6-dinitrotoluene 
2,4-dinitrotoluene 

OB-1 

<0.007 
<0.1 

2,4,6-trinitrotoluene <0.1 
RDX* 
HMX-}-

FIELD MEASUREMENTS 
PH 
Conductivity^ 
Temperature "C 

<0.3 
<6. 

7.3 

MONITORING WELL 

OB-ID 

<0.007 
<0.1 
<0.1 
<0.3 
<6. 

7.3 
L3700 13700 

12.1 12.1 

OB-2 

<0.007 
<0.1 
<0,1 
<0.3 
<6. 

7.3 

OB-3 

<0.007 
<0.1 
<0.1 
<0.3 
<6. 

7.4 
L4900 16800 

11.5 13 

OB-4 

<0.007 
<0.1 
<0.1 
<0.3 
<6. 

7.4 
17000-

13 

Notes: Concentrations in ug/L; OB-ID i s duplicate sample of OB-l 
* cyclot r imethylenet r in i t ramine 

t cyclotetramethylenetetrani t ramine 
|tmhos/cm 
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Analytical Data for Landfill Oil Lagoon 
Orion Laboratories, 1990 
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OiiD J, r ̂ "4 r . tJii 

i£>QRJQi>i LflBORflTaBJEB 
"̂  5007 PACIFIC HWY. EAST. SUITE C-6 

FIFE, WASHINGTON 98424 
(206) 923-9008 

SINCE 19J3 

DATE; 12/2/90 

/ ^ 

O o^ 

CLIEH7« FORT CARSOH SENR 

ATTN; JORR CLOOKAH 
PORT CARSOH, CO 80913 

REPORT # 90-5S7-04 
PROJECT: 0001AE 

\. 

SAMPLE I D i : 

LAB NUMBER* 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

LEAD 

MERCURY 

SELEHIUM 

SILVER 

6 2 4 COMPOUNDS 

6 2 5 COMPOUNDS 

PHENOL 

305-Lr3P 
S-MM 

1105-011 

0 . 0 2 

4 9 , 2 

' 1 : 6 

' T:-3 

3 r . 0 

< 0 . 0 1 

< 0 . 2 

< 0 , 7 

< 1 . 0 

< 1 , 0 

2 , 4 OIMETHYLPHEMOL 

2 CHLOROFHENOL 

2 , 4 DICHLOROPHEHOL 

• 

6.0 
(OO 

^ . ^ 

6.0 

^.^ 

c^.Z 
l.c? 

<.o 

0306-8000 
TRICHL-RH 

1109-006 

< 0 . 1 

4 7 . 7 

< 0 . 1 

2 . 6 

< 0 . 1 

<0-01 

< 0 . 2 

<0 .7 

< 1 . 0 

8 . 6 

3 3 . 7 

1 .0 

6 7 . 0 

CHEMICAL * VtusmsHEfru. tcsriNi-. * ANALYSO 
SlWJ 10)} 

305-LESP 
'L'MH 

101^-012 

< 0 . l 

777 

0 . 0 0 8 

<0 .1S 

0 . 0 3 

< 0 . 0 1 

0 . 3 4 

<0 .7 

< 1 . 0 

< 1 . 0 

0277-8100 
FBIY-EF 

1015-015 

4 . 0 5 

< 1 . 5 

<0.01 

3 , 3 

< 0 . 5 

•«;0.01 

. < 0 . 2 

<0 .7 

< 1 . 0 

< 1 . 0 



.<& m m LflBQBflTDRiES 
5007 PAcmc HWY. EAST. SUITE C-^ SINCE 19 J 3 
FlfE. WASHJNCTON 98424 
(2(M) 922-9008 

DATE I ••I2/2/9« 

TOXICITY CHARACTERISTIC LEACHING PROCEDURE EPA 1311 

CLIENT» PORT CARSON EEHR REPORT # 90567-04 
ATTNI JOHN CLOONAN 
PORT CARSON, CO 80913 

SAMPLE ID: 

LAB NUMBER: 

TCLP—METALS 

ARSENIC 

BARIUM 

CADMIUM 

CHROMIUM 

LEAD 

MERCURY 

SELENIUId 

SILVER 

9306-8000 
TRICH-L-RM 

1109-006 

SEE METALS 

TCLP—CHLORINATED PESTICIDES 

CHLORDANE 

2,4-D 

&NDAXH 

HBPTACHLOR 

LINDANE 

METHOXYCHLOR 

TOXaPHENS 

2,4,5-TP 
(SILVEX) 

<0 

<1 

<0 

.093 

.0 

.002 

<0.0ai 

<0.04 

<1.0 

<0.05 

<0.10 

305 
L-

-LFSP 0277-1 
MM PBAY 

1015*912 1915-

^100 
-PT 

-015 

REPORT 000lAE SECTION 

AND 

<0.003 

<1.0 

<0.092 

<2, 

<0 

<1 

001 

04 

0 

<0.05 

<9 10 

HERBICIDES 

<0.003 

<1.9 

<9.002 

<0.091 

<0.04 

<1.0 

<0.05 

<9.10 

MCL (MG/L) 

5,0 

100.0 

9.5 . 

5.9 

5.9 

9,2 

1,0 

5.9 

9.03 

19.9 

9.92 

9.998 

9.4 

19.9 

0.5 

1,9 



D 
<9.013 

<9.992 

<9.013 

<9.05 

<0.0I3 

<0.002 

<9.013 

<9.05 

<9.013 

<0.002 

<0,013 

<0,05 

MCL MG/L 

, ^OJ - l : ^ - lyyJ 17 :19 F R U I iJiNIHCiE COMPflNIEb TD 5 a b i y ^ 4 H.kM 

1 I ' • • -

n ' PAGE 2 TCLP REPORT REPORT 9'. 90567-04 

• JCLP—CHLORINATED VOLATILES 

LAB NUMBER; 1199-096 '1(813-912 1015-015 

CARBON 

~| TETRACHLORIDE <0.993 <0.003 <0.093 

CHLOROBBNZENE <10.9 <10.0 <10.0 

CHLOROFORM <9.6 <0.6 <0.6 

1,4 DZCHLORO-
~| BENZENE <9.05 <0.05 <0.05 

1,2 DICKLORO-
r-i ETHANE <0.07 <0.07 <0.07 

9. 

100. 

6< 

9 

0 

03 

9 

0 

5 

7 

1,1 DICHLORO-
ETHYLEK6 <9.013 <9.0I3 <9.013 0.13 

2,4 DIHITRO-
TOLUEHE <0.992 <0.002 <0.002 9.02 

HEXACHLORO­
BENZENE , <9.013 <9.013 <0,013 0.13 

HBXACHLORO-
BUTADIENE <9.05 <9.05 <0,05 0.5 

HEXACHLORO-
BTHANE <0.3 <9,3 <9.3 3.9 

TBTRflCHLORO-
BTHYLBNS <9.07 <9.07 <9.07 0.7 

TRICHLORO­
ETHYLENE <49.0 <49.9 <49.9 400.0 

VINYL CHLORIDE <9.02 <9.92 <9.02 9.2 

TCLP-PHSHOLS 

PENTACHLORO-
PHENOL >5.9 <9.5 <0.5 5.0 

D 



^ • • • ^ 

PAGE 3 ICLP REPORT REPORT # 90567-94 

LAB NUMBER: 1109-096 ldi5-912 1915-915 MCL MG/L 

2.4.5 TRICHLORO-
PHBHOL >2.9 <0.2 <0.2 

2.4.6 TRICHLORO-
PHENOL 37.7 <0.2 <9.2 

2.9 

2.0 

TCLP—CRBSOLS 

O-CRESOL 

M-CRESOL 

P-CRESOL 

CRESOL 

<20.0 

<29.9 

33.7 

<29.0 

<20.0 

<20.0 

<20.0 

<2d.0 

<29.9 

<29.9 

<29.9 

<29.9 

200.9 

299.0 

299.0 

299,9 

TCLP—BENZENE DERIVATIVES, OTHER 

BENZENE 

NITROBENZENE 

METHYL ETHYL 
KETONE 

PYRIDINE 

<9,05 

<9.2 

<29,0 

<9.5 

<0.0S 

<0.2 

<20.0 

<0.5 

<9.9S 

<9.2 

<29.9 

<9.5 

9.5 

2,9 

209.0 

5.0 

REPORTED IN MG/L (PPM) UNLESS OTHERWISE NOTED. 

BY: 

MICHAEL J . MARTIN 
LABORATORY DIRECTOR MEMBER: AOAC, ACS, AIHA 

0 

0 
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5261724 P. 06 

£> m m LflBDRflTDHIEB 
5007 PAOFJC H W Y . EAST. Sum- C-̂ S 

Fire. WASHINCTON 98424 
(206) 922-9008 

SlNCK 1915 

DATE: 12/2/99 

CLIENT: FORT CARSON EENR 
ATTN: JOHN CLOONAN 
PORT CARSON, CO 89913 

REPORT # 90567-04 
PROJECT: 090lAE 

SAMPLE IDI 
S'-HH 

0306-8000 39^-LrSP 9277-8100 
TRlCH-L-RM L-MM PBAY-PT 

LAB NUMBER: 1195-911 1109-006 1015-012 1015-915 

D 

REACTIVITY: 

IGNITABILITY. 

CORROSIVITY: 
pH: 

PLASH POINT: 
DEGREES F 

H/R 

N/I 

N/C 
6.3 

>209 

N/R 

H/I 

CORR 
-9,76 

>200 

H/R 

N/I 

N/C 
7,1 

>299 

N/R 

N/I 

N/C 

>200 

EPA METHOD FOR HAZARDOUS HASTE CHARACTERISTICS, METHOD 
NUMBERS 1919, 1119, 8.3. 

D 

BY: 

MICHAEL J. MARTIK 
LABORATORY DIRECTOR 
MEMBER: AOAC, ACS, AIHA 

CXCMICJa • iNfTKJMENTAL T»tlN(-. * ANAiy.SUI 
SINCE 141} 
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' PAGE 2 099lAE FORT CARSON 99-567-94 

5251724 P.87 

LAB NUMBER] i i 9 S 9 1 1 1109906 1915^912 1015915 

2,4,6 TRICHLOROPHBNOL 37.7 

2 NITROPHBNOL 110.2 

2 CHLORO-2-METHYLPHENOL 1.6 

608 COMPOUNDS <1.9 <1.0 '61.9 <1.9 

BY: 

fnrrOaxtQ 
MICHAEL J. MARTIN 
LABORATORY DIRECTOR 
MEMBER: AOAC, ACS, AIHA 

REPORTED IN MG/L 
(PPH) UNLESS OTH£R>?ISE 
NOTED. 

n 
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Analytical Data for LandHlls 1, 2, 5, 6, and 11, and Range 1 
Rinehart, 1993 

D 

D 
LJ 

D 
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To: John B. Cloonan Reference 930504 
Hq. Fort Carson & 4th Inf. Div. (Mech.) Dec. 6, 1993 
AFZC-ECM-EC 
Building 302 
Fort Carson, Colorado 80913 

Subject: BPA-DAKFO6-91-A-0136 
Landfill #1 

Comments: Analytical data are attached. All metal values are within TCLP 

specifications. 

Limits for TTOs are given as lOmcg/1 in CFR 48, No. 137,'July 

15, 

1983, Pg. 32483. 

Robert W. Rinehart, Sr., Ph.D. 



LANDFILL #1 

METALS; 

WELL 

1-3 0 . 0 3 9 0 . 0 0 4 0 . 0 1 6 0 . 1 8 6 

Se 

0 . 6 4 4 

Ba 

0.039 

Aa. 

0.025 

MG/L 

Cr 

0.004 

M 
0.0010 

Cd 

0.016 

As 

0.406 

TTO; Methylene chloride - 55 mcg/1 

PH; 7.59 

CONDUCTIVITY; 18,900 

D 

0 

D 
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RINEHART LABORATORIES, INC. 
5810 LAMAR STREET • P.O. Box 564 • ARVADA, COLO. 80001 « PHONE (303) 422-4020 

R. W. RINEHART. Sr.. Ph.0., Prta. 

To: John B. Cloonan 
Hq. Fort Carson & 4th Inf. Div. (Mech.) 
AFZC-ECM-EC 
Building 302 
Fort Carson, Colorado 80913 

Reference 930504 
Dec. 6, 1993 

Subject: BPA-DAKFO6-91-A-0136 
Landfill «2 

Comments; Selenium values in well 70 through 81 are above TCLP limits. 

Conductivity data show little relationship between wells and the 

stream. 

Robert H. Rinehart, Sr., Ph.D. 

A N A L Y T I C A L A N O C 0 N 8 U L T I N Q S E R V I C E S 
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LANDFILL #2 

WELL 

Sample: 

61 

62 

63 

64 

65 

66 

67 

68 

70 

71 

72 

73 

74 

75 

76 

81 

Ba -

0.057 

0.047 

0.031 

0.058 

0.047 

0.078 

0.023 

0.023 

<0.006 

0.049 

0.006 

0.132 

0.006 

0.066 

0.053 

0.026 

TABLE #1 - METALS 

MG/L 

Cr. , 

0.d026 

0.0086 

0.0043 

0.0017 

0.0043 

0.0043 

0.0086 

0.0086 

0.0070 

0.0044 

0.0026 

0.0132 

0.0044 

0.0044 

0.0088 

0.0044 

PAGE 1 OF 4 

Cd / 

0.010 

0.013 

0.013 

0.009 

0.012 

0.008 

0.012 

0.012 

0.021 

0.012 

0.017 

0.012 

0.018 

0.012 

0.014 

0.015 

Pb. 

0.133 

0.128 

0.144 

0.096 

0.144 

0.091 

0.138 

0.126 

0.229 

0.170 

0.222 

0.173 

0.222 

0.146 

0.184 

0.195 

D 

n 

D 

D 
D 



LANDFILL #2 

0 

D 

Q 

D 

0 
0 
D 
0 

WELL 

Sample: 

61 

62 

63 

64 

65 

66 

67 

68 

70 

71 

72 

73 

74 

75 

76 

81" 

/ 

Aa.'' 

0.015 

0.017 

0.017 

0.012 

0.017 

0.012 

0.017 

0.016 

0.022 

0.016 

0.022-

0.016 

0.026 

0.015 

0.020 

0.019 

<i 

TABLE #1 - METALS 

MG/L 

Ha. 

.0004 

.0001 

-.0001 

.0004 

.0008 

.0012 

<.0001 

<.0001 

.0012 

.0002 

.0014 

.0003 

.0005 

.0008 

.0008 

.0058 

PAGE 2 OF 4 

Se-

0.380 

0.746 

0.804 

0.559 

0.684 

0.444 

0.724 

0.697 

2.50 

1.33 

2.07 

1.42 

2.67 

1.41 

1.32 

1.58 

As 

0.371 

0.503 

0.380 

0.306 

0.414 

0.268 

0.850 

0.447 

1.134 

0.638 

0.573 

0.727 

0.861 

0.564 

0.537 

0.756 



LJ 

LANDFILL #2 PAGE 3 OF 4 

TABLE #2 - PH AND SPECIFIC CONDUCTIVITY 

WELL » PH CONDUCTIVITY (UMHOS/CM) 

61 

62 

63 

64 

65 

66 

67 

68 

70 

71 

72 

73 

74 

75 

76 

81 

8.40 14,000 

7.81 13,000 L 

7.80 14,500 „ 

7.60 10,000 U 

7.71 15,400 r 

7.79 13,000 

7.90 18,000 

7.80 17,000 

7.80 30,000 L 

7.82 14,900 r-

7.85 25,800 

8.01 26,900 , r 

8.30 35,000 

7.50 14,900 L 

7.25 . 17,400 ' p 

7.58 19.400 

I 



D : 
0 . ' 
D 

PAGE 4 OF 4 

D 
0 TABLE. #3 - TTO 

Volatiles 

2-61,64,66,67,68,70,71,72,73,74,75,76,81 
none detected 

<o^,^U^ - .̂ -̂̂  
-f ,^y^u 

Ĥ  

2-62 

2-63 

2-65 

Acid Extract 

Base/Neutral Extract 

l,l,2-Trichloro-l,2, 
2-trifluoroethane 

Methylene Chloride 

l,l,2-Trichloro-l,2, 
2-trifluoroethane 
Methylene Chloride 

none detected 

none detected 

[6f 

<5mcg/L 

612mcg/L 

142mcg/L 

434mcg/L 
llOmcg/L 

<5mcg/L 

<5mcg/L 

^ 

^ i ^ S 

D 



RINEHART LABORATORIES, INC 
8810 LAMAR STREET • P.O. Box 584 • ARVAOA, COLO. 80001 • PHONE {303) 422-4020 

To: John B. Cloonan 
Hq. Fort Carson & 4th Inf. Div. (Mech.) 
AFZC-ECM-EC 
Building 302 
Fort Carson, Colorado 80913 

Subject: BPA-DAKFO6-91-A-0136 
Landfill #4 

R. W. RINEHART, Sr., Ph.D., Pr«s. 

Reference 930504 
Dec. 6, 1993 

h 

5 

Comments: Selenium value for Downstream is above TCLP limit. 

Upstream value is near limit and selenium may have come in from 

upstream. ' 

^;L^^{7^^(X.v^/^ / 
Robert W. Rinehatt, Sr.> Ph.D. 

1 

D 
\~, 

-^ 

D 

A N A L Y T I C A L A N D G O N S U L T I N Q S E R V I C E S 

] 



D 
D 
0 

D 

LANDFILL #4 

WELL 

0 . 
2 

3 

4 

UPSTREAM 

DOWNSTREAM 

Ba' 

0.023 

0.074 

0.068 

0.159 

0.122 

0.132 

TABLE #1 "- METALS 

MG/L 

Cr -• 

0.158 

0.0084 

0.0021 

0.0021 

0.0162 

0.0054 

PAGE 1 OF 3 

Cd 

0.0175 

0.0111 

0.0095 

0.0071 

0.0014 

0.0024 

Pb 

0.208 

0.122 

0.116 

0.109 

0.042 

0.062 

0 



LANDFILL ff4 

WELL 

1 

2 

3 

4 

UPSTREAM 

DOWNSTREAM 

Aq / 

0.0278 

0.0148 

0.0118 

0.0099 

0.0013 

0.0026 

TABLE #1 - METALS 

MG/L 

Ha. 

0.0001 

<0.0001 

0.0001 

0.0001 

0.0003 

0.0003 

PAGE 2 OF 3 

Se r-

0.907 

0.602 

0.441 

0.379 

0.971 

3.220 

As 

3.70 

1.44 

1.61 

0.96 

0.126 

0.117 



D 
D 

D 

LANDFILL #4 PAGE 3 OF 3 

TABLE #2 - PH. CONDUCTIVITY 

D 

WELL: 

1 

2 

3 

4 

UPSTREAM 

DOWNSTREAM 

pH 

7.59 

8.00 

7.79 

8.05 

7.70 

8.10 

CONDUCTIVITY 

20,500 

13,900 

20,100 

7,000 

2,040 

3,300 

TABLE #3 - TTO 

Volatiles & Semivolatiles 

4-1, 4-2, 4-3, 4-4, 4-in, 4-out none detected <5mcg/L 

Acid Extract 

4-1, 4-2, 4-3, 4-4, 4-in, 4-out none detected <5mcg/L 

Base/Neutral Extract 

4-1, 4-2, 4-3, 4-4, 4-in, 4-out none detected <5mcg/L 



Comments: 

Reference No. 930504 
November 9, 1993 

To: Mr. John P. Cloonan 
Hq. Fort Carson & Ath Inf. Div. (M«ch.) 
AFZC-EQl-EC 
Building 2C2 
Fort Carsoa, Colorado 80913 

Subject! BPA-DAKF06-91-A-0136 
Landfill 5 

Analytical data are attached. Tables 2 and 4 contain 

additional data collected on water removed while conditioning 

selected wells. You are not charged for these data. Table 5 

lists mandatory limits for the TCLP metals. 

Tabic 6 describes total toxic organics in the veils. 

Alkanes, alkenea, dienes and alkynes are not part of total toxic 

organics but are listed aa a<<aatter of interest. These are 

products of microbial degradation of hydrocarbons and other 

organic compounds. These are consistent witl. old landfill 
' ' ' • ' • • 

•fflueneSLv^ 

ibert W. Rinehart, 8r., Ph. D 

^ 



^ :.-s 

D 

l \ WELL 

|—1 

U 5-1 

n '̂̂  
5-3 

U ^'^ 
5-5 

U 5-6-

n "̂"̂  
5-8 

n 5-9 

5-10 

J 5-H 

TABLE 1 

pi UPSTREAM 

^ DOWNSTREAM 

TCLP 

Ba 

0.1001 

0.1168 

0.0667 

0.0889 

0.1223 

0.0334 

0.0278 

0.1279 

0.1112 

0.0667 

0.0889 

0.1557 

0.1446 

METALS DATA 

MG/L 

Cr 

<0.0024 

0.0136 

0.0023 

0.0091 

0.0114 

<0.0023 

0.0114 

0.0091 

0.0034 

0,0034 

0.0045 

0.0023 

0.0023 

PAGE 1 OF 2 

Cd 

0.0102 

0.0085 

0.0089 

0.0057 

0.0086 

0.0224 

0.0148 

0.0063 

0.0055 

0.0082 

0.0061 

0.0055 

0.0066 

Pb 

0.1004 

0.0853 

0.6798 

0.0526 

0.0736 

0.2091 

0.1425 

0.0677 

0.0514 

0.1974 

0.0584 

0.0689 

0.0712 



^ • 

WELL 

5-1 

5-2 

5-3 

5-4 

5-5 

5-6 

5-7 

5-8 

5-9 

5-10 

5-11 

TABLE 1 

UPSTREAM 

DOWNSTREAM 

• . 

TCLP 

Aq 

0.0180 

0.0128 

0.0128 

0.0076 

0.0116 

0.0404 

0.0264 

0.0104 

0.0088 

0.0160 

0.0104 

0.0072 

0.0084 

• PAGE 2 

METALS DATA 

MG/L 

Hq 

0.0002 

<0.0001 

0.0004 

<0.0001 

<0.0001 

<0.0001 

0.0104 

<0.0001 

0.0001 

0.0007 

0.00082 

0.00049 

« 

OF 2 

Se 

0.220 

0.131 

0.448 

0.142 

0.386 

0.959 

0.512 

0.203 

0.161 

0.567 

0.220 

0.196 

0.196 

,• 

As 

0.629 

0.615 

1.150 

0.537 

1.400 

2.890 

1.620 

0.251 

0.078 

0.992 

0.294 

0.204 

0.070 

-

\ -

^ 

t 
*•:. 

_ 

-] 

-

-

^ 

-| 

-

-| 

-

-

_-

-) 

-| 

-
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D 

D 

D 

D 
0 

D 

TABLE 2 PAGE 1 OF 2 

TCLP METALS DATA ON INITIAL STANDING WATER IN SELECTED WELLS 

WELL 

5 - 1 

5-5A 

5-5B 

5 - 6 

5-7 

5-8 

5 - 1 1 

Ba 

0.0889 

0.0889 

0.1001 

0.1112 

0.1279 

0.3725 

0.2002 

MG/L 

Cr . 

0.0114 

0.0091 

0.0091 

<0.0023 

<0.0023 

0.0091 

<0.0023 

Cd 

0.0093 

0.0093 

0.0087 

0.0112 

0.0075 

0.0061 

0.0037 

Pb 

0.1051 

0.0934 

0.0841 

0.1402 

0.0724 

0.654 

0,1425 

; 
\ 
\ 

: \ 



n 

TABLE 2 PAGE 2 OF 2 

TCLP METALS DATA ON INITIAL STANDING WATER IN SELECTED WELLS 

WELL 

5-1 

5-5A 

5-

5-

•5B 

•6 

5-7 

5-

5-

-8 

•11 

Aq 

0.0161. 

0.0160 

0.0108 

0.0104 

0.0088 

0.0084 

0.0024 

MG/L 

Hq 

<0.0001 

<0.0001 

<0.0001 

0.00012 

0.0001 

<0.0001 

<0.0001 

Se 

0.214 

0.628 

0.257 

0.197 

0.236 

0.142 

0.070 

As 

1.076 

1.200 

1.120 

0.691 

0.159 

0.140 

0.103 

0 

G 



D 

TABLE 3 

WELL ft 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

UPSTREAM 

DOWNSTREAM 

PH AND SPECIFIC CONDUCTIVITY 

PH 

7 . 6 

7 . 7 

7 . 7 

8.3 

8 .0 

8 . 1 

7 . 7 

7.8 

7 . 6 

8 . 1 

7 . 7 

8 . 5 

8 .4 

CONDUCTIVITY (UMHOS/CM) 

1 0 , 9 0 0 

8 ,870 

1 0 , 5 0 0 

6,100 

10,800 

20,640 

10,760 

8,200 

6 , 2 0 0 

1 0 , 2 0 0 

7 , 0 0 0 

7 , 1 0 0 

7 , 3 0 0 



r 

EXTRA 

5 - 1 

5-5A 

5-5B 

6 

7 

8 

11 

TABLE 4 PH AND SPECIFIC CONDUCTIVITY 

ON INITIAL STANDING WATER IN SELECTED WELLS 

PH CONDUCTIVITY (UMHOS/CMl 

7.6 12,000 

8.0 13,800 

8.0 9,100 

8.1 9,100 

7.7 8,000 

7.8 7,000 

7,7 3,400 

r 



D 

D 

0 

TABLE 5 CONTAMINANTS IN EXTRACTION PROCEDURE EXTRACT 

Max. allowed 
Contaminant ma/1 

Arsenic 5.0 

Barium 100 

Cadmium 1.0 

Chromium 5.0 

Lead 5.0 

Mercury 0.2 

Selenium 1.0 

Silver 5.0 



Reference No. 930504 
November 9, 1993 

TABLE 6 - TOTAL TOXIC ORGANICS 

LANDFILL 5 - SAMPLES 1 THROUGH 11 - UPSTREAM, DOWNSTREAM 

Volatiles & Semivolatiles None detected <5mcg/L 

Base/Neutral None detected <5mcg/L 

Acid None detected <5mcg/L 

NOTE: Alkanes, alkenes, dienes and alkynes were detected. 

n 

D 

u 

u 



RINEHART lABORATORIES, INC 
5810 LAMAR STREET • P.O. Box 564 • ARVADA, COLO. 80001 * PHONE (303)422-4020 

D 

ui^^-^'' 
Ski<^:i-(' 

R. W. RINEHAnT, 3r., Ph.D., Pr... 

D 

0 

To: John B. Cloonan 
Hq. Fort Carson & 4th Inf. Div. (Mech.) 
AFZC-ECM-EC 
Building 302 
Fort Carson, Colorado 80913 

Reference 930504 
Dec. 6, 1993 

Subject: BPA-DAKFO6-91-A-0136 
Landfill ff6 

Comments: All metals are below TCLP limits. 

Conductivity levels show little relation of wells and the 

stream. 

D' 

Robert W. Rinehart, Sr., Ph.D. 

A N A L Y T I C A L A N D G O N S U L T I N Q S E R V I C E S 



LANDFILL ff6 

WELL 

6-A 

6-3 

6-5 

UPSTREAM 

DOWNSTREAM 

Ba / 

0.078 

0.109 

0.141 

0.156 

<0.006 

TABLE 

• 

#1 - METALS 

MG/L 

Cr ^ 

0.0086 

0.0730 

0.0086 

<0.0020 

0.0330 

PAGE 

Cd^ 

0.0013 

0.0070 

0.0082 

0.0020 

0.0053 

1 OF 3 

Pb ^ 

0.041 

0.096 

0.090 

0.035 

0.070 

D 



D 

D 

LANDFILL #6 

WELL 

6--A 

6-3 

6-5 

UPSTREAM 

DOWNSTREAM 

Ag.y 

0.0010 

0.0104 

0.0111 

0.0007 

0.0046 

TABLE #1 - METALS 

, MG/L 

Hq 

<0.0001 

0.0001 

0.0002 

0.0002 

<0.0001 

PAGE 2 OF 3 

Se 

0.0036 

0.3060 

0.2710 

0.0690 

0.0360 

As 

0.011 

0.107 

0.212 

0.127 

0.004 



LANDFILL #6 PAGE 3 OP 3 

TABLE #2 - PH. CONDUCTIVITY 

WELL: 

6-A 

6-3 

6-5 

UPSTREAM 

DOWNSTREAM 

pH 

7.42 

7.54 

7.31 

8.32 

8.20 

CONDUCTIVITY 

1,400 

12,400 

10,600 

2,200 

DOWNSTREAM 8.20 

TABLE #3 -

Volatiles & Semivolatiles 

TTO 

6-3 & 6-5 none detected 
6-A Tetrachloroethene 
6-in Methylene Chloride 
6-out none detected 

Acid Extract 

6-3, 6-5, 6-A none detected 
6-in, 6-out none detected 

Base/Neutral Extract 

6-3, 6-5, 6-A none detected 
6-in, 6-out none detected 

4,400 

<5mcg/L 
280mcg/L 
134mcg/L 
<5mcg/L 

<5mcg/L 
<5mcg/L 

<5mcg/L 
<5mcg/L 

I 
I 
I 
1 
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RINEHART LABORATORIES, INC. 
5S10 LAMAR STREET • P.O. Box 584 • ARVADA, COLO. 80001 • PHONE (303)422-4020 

R. W. RINEHART, 8r., Ph.D., Pr««. 

To: John B. Cloonan Reference 930504 
Hq. Fort Carson & 4th Inf. Div. (Mech.) Dec. 6, 1993 
AFZC-ECM-EC 
Building 302 
Fort Carson, Colorado .80913 

Subject: BPA-DAKFO6-91-A-0136 
Landfill #11 

Comments: All metals are within TCLP limits. 

Conductivity data show no relation of wells and stream. 

D 
D 

^ <» 

Robert W. Rinehart, Sr., Ph.D. 

D ' • • • • •• 

D 
A N A L Y T I C A L A N D C O N S U L T I N Q S E R V I C E S 



< 

D 

LANDFILL 

WELL 

11-1 

11-2 

11-3 

DH2 

UPSTREAM 

#11 

DOWNSTREAM 

Ba ^ 

0.105 

0.137 

0.078 

0.208 

0.040 

0.036 

TABLE #1 - METALS 

MG/L 

Cr/ 

0.004 

0.009 

0.007 

0.005 

<0.002 

<0.002 

PAGE 1 OF 3 

Cd / 

0.0027 

0.0045 

0.0061 

0.0067 

0.0021 

0.0014 

. Pb y 

0.045 

0.069 

0.080 

0.120 • 

0.030 

0.028 

U 

-

r-i 

-

0 

LJ 



D 
D 
D 
D 

D 
0 

LANDFILL 

WELL 

11-1 

11-2 

11-3 

DH2 

UPSTREAM 

#11 

DOWNSTREAM 

Aq./ 

0.0035 

0.0028 

0.0090 

0.0071 

0.0014 

0.0032 

TABLE #1 - METALS 

MG/L 

Hq. 

<0.0001 

<0.0001 

<0.0001 

0.0001 

<0.0001 

0.0008 

PAGE 2 OF 3 

se/ 

0.050 

0.162 

0.182 

0.053 

<0.0004 

0.0178 

A s ^ 

0.078 

0.065 

0.067 

0.011 

0.009 

0.011 

D 
0 



u 

LANDFILL #11 PAGE 3 OF 3 

TABLE #2 - PH. CONDUCTIVITY -D 
WELL: 

1 

.2 

3 

DH-2 

UPSTREAM 

DOWNSTREAM 

pH 

7.50 

7.60 

7.55 

7.81 

8.14 

7.32 

CONDUCTIVITY 

3,000 

5,600 

6,600 

5,150 

1,300 

1,300 

TABLE #3 - TTO 

Volatiles 

ll-l,2,DH2,in 
11-3 

11-out 

none detected 
Methylene Chloride 
1,2-Dichloroethane 
Methylene Chloride 

<5mcg/L 
246mcg/L 
42mcg/L 
80mcg/L 

Acid Extract 

11-1,2,3,DH2,in,out none detected <5mcg/L 

Base/Neutral Extract 

11-1,2,3,DH2,in,out none detected <5mcg/L 



D 
D 

" v . 

RINEHART LABORATORIES, INC. 
5810 LAMAR STREET • P.O. 80X564 • ARVADA, COLO. 80001 • PHONE (303)422-4020 

R. W. RINEHART, 8r, Ph.D, Pr«t. 

0 
D 

D 

D 

To: John B. Cloonan 
Hq. Fort Carson h 4th Inf. Div. (Mech.) 
AFZC-ECM-EC 
Building 302 
Fort Carson, Colotado 80913 

Subject: BPA-DAKFO6-91-A-0136 
Range #1 

Comments: Selenium values are out of TCLP specifications, 

No detectable organic contamination. 

Reference 930504 
Dec. 6, 1993 

0 
D 
D 
D n>u£^n 

Robert W. Rlnehatt, Sr., Ph.D. 

A N A L Y T I C A L A N D C O N S U L T I N G S E R V I C E S 



D 
0 
D 

RANGE # 1 PAGE 1 OF 3 T 

WELL 

2 

3 

4 

Ba 

0.068 

0.057 

0.040 

TABLE tl - METALS 

MG/L 

Cr 

0.008 

0.013 

0.013 

PAGE 1 

Cd 

0.014 

0.017 

0.016 

OF 3 

Pb 

0.160 

0.179 

0.174 

u 

D 

D 

D 

h 

L 



D 

D 

D 
D 

RANGE # 1 

WELL 

2 

3 

4 

Ag. 

0.023 

0.027 

0.028 

TABLE 

PAGE 

#1 - METALS 

MG/L 

Hq. 

0.0003 

<0.0001 

0.0003 

2 OF 

Se 

5.57 

5.10 

6.69 

3 

As 

2.31 

2.17 

1.64 

D 
n 
L 

D 
D 



RANGE #1 PAGE 3 OF 3 

TABLE #2 - PH. CONDUCTIVITY 

WELL; 

2 

3 

4 

8.10 

8.11 

8.10 

CONDUCTIVITY 

15,500 

22,000 

15,900 

TABLE #3 - TTO 

Volatiles & Semivolatiles 

OB-2, OB-3, OB-4 none detected <5mcg/L 

Acid Extract 

OB-2, OB-3, OB-4 none detected <5mcg/L 

Base/Neutral Extract 

OB-2, OB-3, OB-4 none detected <5mcg/L 

D̂ 
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TCL Sealvolatlle Organics 
Kethod 8270 

CliMtt RaBe: fiUST EnvlrotnMnt and Infrastnictiira 
Client ID: aMP-3/VC0Nr-3-3 
Lab ID: 03435«-(W03-SA 
Hatrix SOIL ^ 5»pt«(f; 17 M« 94 
AuthoHzed: 18 MR 94 Reoived: 18 MAR 94 

(cont.) 

Paruieter 

4-NitrD«n111(w 
f^lHHnltro-ZHWtfcyYpheiiol 
N-NftrttsodfpfMmylunire 
4-Bro«Oiplieityl pnenyl ether 
HexsehTorobwizene 
Fwrtachiorophenol 
PbsBantAreRa 
Aatliracene 
D1^-buty1 piithalate 
FTtwraRtMne 
§«S? bMzyl Bfetiu}«t« 
3«S'-0icIi1oroS«nz141na 
BfiiiM(a) ntfiracem 
bf $(Z-EthyThcxy1 )pftlltaTate 
Chryssns 
Of^ih'octyl pltthaTats 
B«nzo(b]f1ttOrant{)eM 
SMZO( kl fliiorauithana 
8dnza(a)pvr«aa 
Indenon ,2,3-cd)pyrw»B 
Dfbe«r(a,l»;«nthr4cen« 
6«nzo(9,Ji,i}peryl«fM 

Sorrossta 

Nftn>6eoz«i»-dS 

TsrphfuyWll 
P(ianolHl$ 
Z-FImropherMl 
2,4,6-rH I>ro«e])fteno1 

ftosult 

ND 
RD 
NO 
m 
ND 
no 

6409 
HD 
W 
m 

14D0 zm 
KO 
M) 

21000 
W 

240D 
NO 
HQ 
» 

to 
m 

Reccvery 

ND 
KO 
no 
m 
IB 
ND 

Units 

ii0/k9 

«*g/fcg 

as/kg 

ii9/fc9 
^ ^ 
qg/te 
«a/lf« 
M9A9 

Of/to 
dSAq 

ng/ta 
^/*9 

% 
% 
% 
% 
% 
% 

DRAFT 
Prepared: 25 WR 94 
Analyzed: 07 APR 94 

Reporting 

3200D 
3200Q 
6600 
€600 
6600 
32000 
6600 J 
6600 
« 0 0 
6600 
66C0 J 
6600 J 
13000 
6600 
6600 
660O 
6600 J 
6600 
6600 
6600 
6600 
6600 
6600 

n 

0 

0 
D 
0 
D 
0 

Pilutlon fact»r i s 20. All results and l i » i i j are corrected for dilution. 

teportwJ ftf; pwl ssifth Approvfid By: Audrey V^mier* 

» • TOTftl. PAGE.aa? »« 

TDTRL P. 19 
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TCL S««r1vo1ftt11e Oroan ic s 
Hethod B270 

C l i e n t Hane: SUST Enviromiemt and I n f r a s t r u c t u r e 
C l i e n t 1 0 : CflMi^3/VC0ilP-3-3 
L«b 10: 03435G-0003-SA 
Matrix SOIL S a a ^ l e d : 17 fWt 94 
ftathorized: I d WR 94 R e c e i v « d : 18 MAR 94 

DRAFT 
PrejMired: 
Analyzed: 

25 WUl 9 4 
07 AW 94 

iHirattitsr 

Phenol 
b1$(2M:hlon>ethyi> ether 
Z^blorophenoi 
l,3-OiGhiorQ(}«RZieae 
1.4-411ch1orob(mz«ia 
Bwoyl alcenor 
l,2H)1ch]orob«nzene 
2-Mit^l8baiMl 
btik(Z-Chior«isQprQpy^ )«th«r 
4HNethylphttio1 
rHVttraso-dlHi-propylasnne 
KimachloroatAaaft 
Nitrobenzene 
laoehorone 
2-H1troph«r)ol 
2,4-01t)atHylplN»o1 
SanzQie acid 
bf s(2-C1^7oroetbonr}«etftane 
2,4^Qfclilarepb«iw1 
I,2.4<4r1dilorabenzen0 
Naptttliilefte 
4-ch1eroan111a« 
Hexaclllarabutadlene 
4-Chlaro^3HMrthy1dHnral 
2-I*0tl^7ttapiitbaleM 
Hexachlfiracyclapentadfefla 
2,4,6-TrichioraiAeRal 
2ri»6-Tr1cbl oroMtenol 
2-€hloTonaDhthai«ne 
24l1troaatIfne 
DiMtbyl phthalate 
Acanapbtiiylette 
3.J(1tn)anil1ae 
Acena^tlwne 
2,4-Dftt1tropteno1 
4-H1trDpliaaoT 
DIbenzDfuraq 
2,4>D1nltroto1uene 
2.&-01nVtrotDliiafle 
Olathyl plithalatd 
4-Chtorepheityl pheayl «ti)«fr 
Floorane 

Result 
NO 
M 
ND 
NO 
XO 
HO 
HD 
NO 
»> 
NO 

m 
NO 
M) 
ND 

m 
HO 
NO 
NO 
HD 
W 

6900 
KD 
HO 

va 
22000 

m 
m 
ND 
NO 
RD 
HO 
NO 
ND 
NO 
ND 
ND 

1200 
ND 
NO 
RD 
ND 

270O 

Units 

ug/fcg 

ng/kg 

ug/kg 

Wk9 

V9/i9 
ug/fca 

ug/ta 

ug/kg 

ng/iag 
ug/fcg 

og/kg 

ag/kg 

ttS/k« 

i«9/kg 

«>3/k9 

ag/to 

09/fcg 
og/kg 
eg/kg 

Resorting 

6600 
6600 
66QQ 
6600 
6600 
6600 
6600 
6600 
660O 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
32000 
6600 
6600 
6600 
6600 
8600 
6600 
6600 
6600 
6600 
S600 
32000 
6600 

32000 
6600 
6600 
32000 
6600 
32000 
32000 
6600 
6600 
6600 
6600 
6600 
6600 

Qtlutlim factor Is 20. All resolU and ?f«its are corrected for dilution. 

m Z ferStJjtJ?''**^ ^^"^ ̂ '^ reporting Halt or Is att estljatad twcmtritlon. 

Reported By: Pant Sitltb ApproYed By; Audrey ^tmUra 
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UI 

D 
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TtL Sealvolatlle Organics 
Kethod 8270 

Client Kane: RUST Envlromoent and Infrastmcture 

(CORt.) 

Client ID: 
Lab 10: 
KatHx 
Authorized: 

Paraastar 

C0MP-2/VC0HP-Z-3 
034356-0Q02.$A 
SOIL 
19 MAR 94 

DRAFT 
D 

Sanpled: 17 KAR 94 
Received: 28 KAR 94 

Pregared: 25 HAR 94 
Anal^ed: 07 APR 94 

4-^i1troanniae 
4,6-0in1tr9-2-«etliylpb«nol 
N-NitrosodiplwQylaa1ne 
4-Sra9Qpbet|yl pmnyl ether 
Hexachlorofaenzefla 
Pentacblorophmol 
niflftafftbreM 
Aftihracane 
Di-n-btttyl pbtbalata 
Finorantbene 
PyrsMi 
Batvl benzyl pfttbalate 
3,3^-{Hcb1orwenzid1na 
Banzoi alantbracsns 
bf s(2-Etiiyll)axyl )pAtbalata 
Cbrysana . ^ 
OI-R-octy] phthalate 
Blnuo(b)?l«orantbe()e 
Beftzotklflttorantbane 
Benzocaipyreas 
lDdenD(l,2,3^}pyrene 
D1benz(a,h}antbracaM 
Benza(g,n, i}ptrylef)e 
Surrogate 

NftrDbanzene-dS 
2'nttorobiphenyl 
T«rpba(iyl-dl4 

2*FliwropbBnol 
2,4t6-Tr1bnNMpbeRo1 

Result 

KO 
ND 
NO 
NO 
ND 
NO 

lOQOQ 
m 
m 

2700 
2300 
2100 
KD 

1400 
65000 
1800 
5300 
1600 
ND 
690 
ND 
ND 
720 

Recovery 

ND 
NO 
NO 
ND 
ND 
ND 

Units 

^ ^ 
ag/k5 
ag/»g 
^9/J^ 
^ ^ 

^ ^ 
«g/S 
(tg/^ 
ug/kg 
«g/k9 

og/kg 
ug/kg 

og/k8 
ug/kg 
«g/k9 
^ ^ 
og/Rg 

% 
% 
X 

xir D 
3200Q 
6600 
6600 
6600 
32000 
6600 
6600 
6600 
660Q 
6600 
660Q 
13O0O 
6600 
66D0 
6600 
6600 
6600 
660O 
6600 
6600 
6600 
6600 

J 
J 
i 

J 

J 
J 
J 

0 

J 

Q 

D 

D 
n 

Oflution factor i s 20. All rasqlts and 11«ii$ are corracted f^r dilution. 

HO " £ t * S t i ? i 2 * * " * * **"'**' ^ reporting I w i t or i s an estfaiated concantratfoij. 

Reported By: Paul Snftb Approved 8y: Audrey Vamfera 

D 
0 
0 
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D 
D 

TCL SenivolatilA Organics 
Hethod 8270 

Client Nacna: RUST Environnant and Infrastructure 
Client 10: C0HP-2/VC0HP-2-3 
Lab ID: 0343S6-OQ02-SA 
Hatrix SOIL Saaiplad: 17 HAR 94 
Authorized: IS HAR 34 Received: 13 HAR 94 

Paruetar 

Phenol , 
b1s(2'ailQraetby1) ether 
2-^h1or^phSRol 
l,3-D1chi9robenzeR8 
l,4-01chlQrob«nene 
8«vzy1 alcohol 
1,2^ichlorobenzane 
Z-Hatbylphettol 
bls(2-aiiorof sopropyl )«ther 
4-Mtliy1phenol 
N-Nf troso-4l1 -ft^propylatf ne 
Hexachlonietliane 
Nltrabenzene 
Isophorona 
a-mtrapbeaol 
2,4-dfaethv1pbeno7 
Sahtolc acid 
b1s(2-CblorDctlw»f)Hithane 
2,4-01chloro(^eDO) 
1,2,4-Trichlorebanzene 
{faobtbalene 
4-ChlQraaii111fMi 
Kexacblorobutadtene 
4..Chlar»-3Hiethylph«nol 
2^Keftbyln4phUialene 
Hflxadiiorocyclopantadiene 
2,4,6-Tr1diloroph«no1 
2*4,S*Tr1ehIor«ph«nol 
2-Chler«nanhthai««e 
J-Nltroanilfne 
OfjMthvl pbtbalata 
Acanapnthylane 
3-Nitroan111na 
AeanapbthftRa 
2,a-0ia1tniphaiNl 
4-Nitropbanol 
Dibsiizofuran 
2,4^0{n1trQtolttene 
2t6-01n1trotol<}«)a 
Diethyl phthalate 
4-Chlon^)beny} pbaoyl ether 
Flttorme 

Result 

NO 
NO 
ND 
m 
ND 

SIQO 
ND 
NO 
NO 
ND 
MD 
NO 
NO 
ND 
ND 
no 
NO 
m 
NO 

13000 
NO 
ND 

6Q0O 
31000 

m 
ND 
ND 
» 
m 
ND 

m 
NO 

1500 
HD 
NO 

160O 
NO 
ND 
NO 
NO 

2400 

Units 

«9/ta 
«9/k8 

11 
tt9/kg 
og/te 
ua/kl 
nap 
B9/kg 
itg/N 

ttg/ta 

«9/kg 
ug/kg 
ao/kg 
og/kg 

ug/kg 
ug/kg 

«g/te 
«g/kg 

ag/kg 
«9/k9 
og/kg 
tf9/ks 
ug/kg 
eg/kg 
ttg/kg 

DRAFT 
Praparad: 25 HAR 94 
Analyzed: 07 APR 94 

{^porting 
U*1t 

6600 
6600 
6600 
6600 
6600 
6600 
6600 a 
660O 
6600 
6600 
660O 
6600 
6600 
6600 
6600 
6600 
32000 
6600 
6fiOQ 
6500 
6600 
6600 
6600 
6600 J 
6600 
6600 
6600 
320OO 
6600 

32600 
6600 
6600 
32000 
660O J 

32800 
32000 
6600 J 
6600 
660O 
6600 
6600 
6600 J 

Dilution factor is 20. All results and limits are corrected for dilution. 

ND - £f*2tactS****** *^^^ **"* reporting liait or is an estimated concentration. 

Reported 6y: Paul Siitb Approved By: Audrey Vvmiero 

^•fW^^^^ lar ̂  w^ww» 
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Cllant ID: C0MP-l/VC0HI»-t-3 
Lib ID: 0343S6-0091-SA 
Hatrfx SOIL 
Authorized: tfl WR 94 

Panoe tar 

4-Nttroaniline 
4,6-01 itftrt-2HBatJiyTpftraiol 
N-Nltrosod1{^nyla<ain9 
4-8raBQpbenyl ptmnyl ether 
Haxacblorobenzene 
pentachlorophenol 
PhenantAtme 
Anthracene 
Of-n-bttt/l phthalate 
FIvorantneiM 
Pyrane 
Siityl benzyl phthalate 
3.3^-D1thloroDenz1d1ne 
&MZO(a}aRtbraeaii« 
bl s(2^EUv1h9xyl }phthalate 
ChrysMfr 
Oi-ft-octy1 phthalate 
Btinzo(b)fluorantheae 
BaQZO(k)fliforantb«» 
8«nza(a}pyrene 
lndeno( i,2,3-cd}pyrcm« 
DIban2(a,hIanthracene 
B«nzo(g,h,T}perylefra 

Surrogate 

Nltrobenzene-dS 
2-FluorQblphenyl 
Tarpftanyl-c[l4 
Phenol-d5 
2'nuaropheno1 
2,4,6-Trlbroaophanol 

CL Seaivolatile Organics 
Method 8270 

and Infrastructure 

Samled: 17 M R 94 
Received: 18 W R 94 

Restilt 

HO 
HD 
NO 
ND 
RO 
NO 

6600 
NO 

1100 
1200 
160Q 
2100 
ND 
NO 

20000 
NO 

1400 
NO 
HO 
NO 
B m 
m 

Recovery 

ND 
ND 
Nt> 
HD 
ND 
m 

\ 
\ 

Units. 

ug/kg 
ug/kg 
ag/k9 
ttg/W 
vg/kg 
ug/i^ 
ug/kg 
ug/kg 
ug/kg 
ng/kg 
ug/kg 
ug/kg 
ug/kg 
«g/kg 
ug/kg 
og/kg 
og/kg 
ag/kg 
og/kg 
ug/kg 
ag/kg 
ug/kg 
ug/kR 

X 
X 
X 
X 
% 
X 

DRAFT 
Prepared: 25 MAR 94 
Analyzed: 07 APR 94 

R.fcrt.„ 

32000 
32000 
6600 
8600 
6600 

32000 
6600 
6600 
6600 J 
6600 J 
6600 J 
6600 J 
I30C0 
6600 
6600 
6600 
6600 J 
6600 
680O 
6600 
6600 
6600 
6600 

(cent.) 
D 
_ 

D 

Q 

D 
D 

Mltttlon factor i s 20. All resulU and 11«lts are corrected for dilation. 

KD - S S ' ' o i t « t S * * ^ ' ^ *®'**^ ^ reporting l i a l t or 1$ m es t inted concentration. 

Reported Qy: Paol Snith Approved By: Audrey Vemlerv 

D 
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Client Roe: 
Client ID: 
Lata 10: 
Katrix 
Authorized: 

Parantar 

TCL Seaivolatile Organks 
Method 8270 

«gT favlr^BBnt and Infrastructuro 
CQHP*l/VC(9V-l-3 
O343S6-0fiOl-SA 
fOIL „ „, ^Sanoled: 17 KAR 34 
W KAR 94 Recelvad: 18 HAH 94 

DRAFT 

Phaitol 
bis(2-CMorqethyl) ether 
2̂ ChloroohetM)l 
U3'Dicb]orobaintene 
U4-MdilarpbanzeBe 
Sensrl alcohol 
1,2-alchlorobaffizane 

Nitrobenzene 
Uophorma 
2-NltropiiefioI 
2,4-DlMthylpbe»ol 
Benzoic acid 

l,^4^Tr1chlorob«jze»» 

4-Sljiroantllne, 
riex^lorabatadfene 
4-ail OTflhlHietharlphenol 
2-^fetbyli»pbtba1eM 
Kaxachlorocyclopeatadiene 

2,4..5-Trichloronhenol 
2-Ch1on>nashtba)aiie 
2-NftroanlTine 
Dlaathvl phthalate 
Aconaphthylene 
3-NftroaiilliRe 
Aceaaphtbane 

4^Nitropheral 
Dibenzofurvi 
2,4-01nttroto1iieiie 
2.6-D)R)troto1aaae 
Oieihyl pbtbalata 
JKblorophanyl pbenyl etber 
Fluorene 

Result 

NO 
ffi) 
NO 
NO 
HO 
m 
m 
ND 
m 
» 
ND 
NO 
KO 
ND 
ND 
NO 
RD 
ND 
ND 
ND 

16000 

m 
m 
ND 

32000 
KO 
NO 
NO 
ND 

no 
NO 
ND 
HD 
ND 
ND 
ND 
NO 
ND 
NO 
NO 

m 
2900 

Units 

i^/kg 
ug/kg 
ag/kg 
ug/kg 
og/kg 
»g/kg 
(i9/k9 
ug/kg 
0 9 / ^ 
UR/k? 
tt9/kg 
U9/k9 
ug/fcg 
ug/kg 
ug/kg 
09/1^ 
ug/kg 
ug/fig 
ug/kg 
ug/kg 
ug/kg 
<9/k9 
<i3/k9 
ug/kg 
ug/kg 
ua/kg 
ug/kg 
UR/kq 
ug/kg 
ug/kg 
ug/kg 
U9/^ 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
ug/kg 
OS/kg 
«g/kg 
ttg/*8 

Prepared: 2S HAR 94 
Analyzed: 07 APR 94 

Rforting 

6600 
6600 
66QO 
6600 
660O 
660O 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
6600 
660O 

3200O 
6600 
6609 
6600 
6600 
6660 
660Q 
6600 
6600 
8600 
6600 

32000 
6600 
32000 
6SD0 
6600 
32000 
6600 

32000 
32000 
6600 
6600 
6S00 
CfiOO 
6600 
6600 J 

PilBtlon factor Is 20. All results and I W t s are corrected for dilatfoft. 

RO : ̂ " t e t l r t i r ^ ' ^ '*̂ ** ̂  "*°^^'« ^^'«« ̂'̂  ^̂  »" "tinted concentration. 

Rsported By: Paul Saith Approved By: Audr^ Vamiero 
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Metals 

ro 5261705 P. 13 

Client Naaa: 
Client ID: 
Lab ID: 
Kitrix: 
Aathorlzed: 

panunetor 

Antinony 
Berylliun 
Cadiiaa 
Chro«i«n 
Copper 
Lead 
Nickel 
Silver 
Zinc 
Ars«ric 
Mercui7 
Seleniua 
ThaiIfQ» 

RUST Envlroiaent 
C0HP-3/VCaNP-3-3 
034356-0003'$A 
SOIL 
18NAR94 

Resalt 

Total Metals 

and Infrastructure 

Sampled: 
Prepared: 

17 KAR 94 
See Below 

Receivedi IB HAR 94 
Analyzed: See Below 

Vet wt. Reporting Analytical 
Units Liait mtftod 

7.0 
0.52 
10.5 
16.9 
47.8 
87.9 
12.0 
W 
138 
3,7 
0.66 
0.19 

NO 

•3^& 

ng/kg 

•9/g 
ng/kg 
ug/kg 
ng/kg 
log/kg 
wg/kg 

6.0 
0,20 
0.50 
1.0 
2.0 
5.0 
4.0 
I.O 
2.0 
1.0 
0,10 
1.0 
0.50 

6010 
8010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
7060 
7471 
7740 
7841 

Prepared Anal 
Date 

lalvted 
Data 

28 KAR 
28 HAR 
28 HAR 
28 HAR 
28 HAR 
28 HAR 
28NAR 
28 HAR 
28 HAR 
28 KAR 
24 MM) 
28 MAR 
28 KAR 

94 31 
94 31 
94 31 
94 31 
94 31 
94 »1 
94 31 
94 31 
94 31 
94 29 
94 24 
94 29 
94 29 

HAR 94 
HAR 94 
HIW94 
HAR 94 
HARM 
mR94 
WR94 
WR94 
HAR 94 
HAR 94 
HAR 94 
MR 94 
WR94 

D 
0 

D 

DRAFT 

HOtd J : RasyU^ls detected below the reporting Halt or is an 
estlsatad cancsntration. 

ND - Not detected 
NA-Not applicable 

Reported Ry: Richard Perslcbitte Approved Ry: Richard Persldtltte 

»» ToTftL pftsE.aia ** 

n 



PiPR-11-1994 15:11 FROM UlNTAGE COKPfiNIES TO 5261705 P .12 

D 

Q 

D 

Metals 

Total Hetals 

Client Kane: RUST Btvlnndeitt and Infrastructure 
Client lOJ C0HP-2/VC0HP-2-3 
Lab ID; 034356-0002-SA 
Matrix*. SOIL Supled: 17 HAR 94 
Aathorlzed: 18 HAR 94 Prepared: See Below 

Received: 18 HAR 94 
Analyzed: See Below 

Paraneter 

Antfaony 
SaryTlitn 
CaAiiBB 
CftroartUM 
Copper 
Lead 
Nickel 
Silver 
Zinc 
Arsenic 
Harcury 
Seleniua 
Thai 11M 

Kestfit 

m 
0.67 
6.6 

24.4 
87.0 

313 
16.4 
0,91 

278 
5.0 
0J2 
0.27 
0.12 

Vet wt. Reporting Analytical 
Units Cfrait Hethod 

•9/>tg 
ng/kg 
wg/kg 
»9/kg 
ttg/kg 
eg/kg 

nig/kg 
w»/kg 
nig/kg 
!Bg/k8r 
og/kg 
mjfkg 

5.0 
Q.20 
O.SO 
2.0 
2.0 
5.0 
4-0 
1.0 
2.0 
l.Q 
O.IQ 
I.O 
O.SQ 

6010 
6010 
6010 
5010 
6010 
6010 
6010 
6010 
6010 
7060 
7471 
7740 
7841 

Prepared Analyzed 
Date Date 

28 HAR 
28 HAR 
»1ViR 
28 IHR 
28 W R 
28 HAR 
28 HAR 
28 HAR 
28 W R 
28 HAR 
24 MAR 
28 MAR 
28 HAR 

94 31 
94 31 
94 31 
94 31 
94 31 
94 31 
94 31 
94 31 
34 31 
94 29 
94 24 
94 29 
94 29 

MR 94 
HAR 94 
WR94 
IW194 
MAR 94 
MAR 94 
HAR 94 
M R 94 
KAR 94 
HAR 94 
HAR 94 
HAR 94 
HAR 94 

DRAFT 

Note J r Reault is detected below the reporting Unit or U an 
estlmted concentration. 

NO - Not detected 
NA = Not applicable 

Reported Ry: Richard Perslcbitte Approved By: Richard Perslcbitte 



H I - « - l l - l i « ^ I D : 11 hKUn "s^llNlHlit CUriKHISltb I U S^JblVfelD H . H 

n 

Client Kins: 
Client ID: 
Lab ID: 
Matrix' 
Authorized: 

Paraeeter 

Antiaony 

ChroBfluff 
CopMr 
Lead 
Nickel 
Silver 
Zinc 
Arsenic 
Mercury 
Seleniun 
Thalllon 

RUST Environnent and 
COHP-l/YCOHP-1-3 
034356-0001-SA 

Hetals 

Total Kstals 

Infrastructure 

SOIL 
18 MAR 94 

Result 

ND 
0.51 
5.7 

28.6 
37.1 

119 
18.2 
6.7 

127 
4.2 
0.13 
0.26 

NO 

Sampled: 17 MAR 94 Received: 
Prepared: See Below Analjrzed: 
Vet wt. Reporting Analytical 

Units [felt Method 

«S/k3 
»s/kg 
•g/to 
ng/to 
wg/fcg 
Wfi/Ja 

ag/kg 
•g/kg 
•g/feg 
•s/kg 

6.0 
0.20 
0.50 
1.0 
2.0 
5.0 
4.0 
1.0 
2.0 
0.50 
0.10 
0.50 
0.50 

6010 
6010 
6010 
6010 
6010 
6010 
6010 
6010 
5D10 
7060 
7471 
7740 
7841 

18 MAR 94 
See Below 

Prepared Analyzed 
Oate Date 

28 MAR 
28 KAR 
28 KAR 
28 KAR 
28 K M 
28 HAR 
28 HAR 
28 M R 
28RAR 
28 M M 
24 HAR 
28 MAR 
28 HAR 

94 31 
94 31 
94 31 
94 31 
94 31 
34 31 
94 31 
94 31 
94 31 
94 29 
94 24 
94 29 
94 29 

HAR 94 
m R 9 4 
HAR 94 
M R 94 
MAR 94 
HAR 94 
HAR 94 
HAR 94 
KAR 94 
MAR 94 
HAR 94 
MAR 94 
HAR 94 

U 

DRAFT 

ffl - Rot detected 
KA - Not applicable 

Reported By: Richard Persichitte Approved By; Richard Perslcbitte 



PlPR-11-1994 15:10 FRCM UlNTAGE CDMPflNIES TO 5261705 P. l a 

Chlorinated Pesticides and PCB's 
Targftt Connound List (TCL) 

Method 8080 

n u 

Client Hane: 
Client 10: 
Lab ID: 
Matrix: 
Authorized: 

Paraaieter 

RUST Envfronaent 
C0HF-3/VCOHP-3-3 
034356-0003-SA 
SOIL 
18 HAR 94 

and fnfrastructure 

Swpled: 17 HAR 94 
Prepared: 25 HAR 94 

Received: 
Analyzed: 

18 MAR 94 
05 APR 94 

AlrfHn 
Aroclor 1016 
Aroclor IZZi 
Aroclor 1232 
Aroclor 1242 
Aroclor 124^ 
Aroclor 1264 
Aroclbr 1260 
alpha-BHC 
bata-6HC 
delta-DHC 
gaona-SHC (Lindane) 
alpha^Chlordane 
gaaBarChlordane 
M^-000 
4,4»-«JE 
4,4'-«)T 
Dieldrin 
Cndosutfan i 
Endosulfan 11 
Endosulfan sulfate 
Endrin 
Endrin ketone 
Keptacblor 
Hebtachlor epoxide 
Keiboxycblor 
Toxaphene 

Surrogate 

Tetrachloro-»-xyl ene 
Dibutyl chlorentfate 
Oecacnl orobi pfranyl 

Jtesult 

NO 
NO 
HD 
ND 
KD 
NO 
ND 
NO 
ND 
ND 
ND 
NO 
KO 
ND 
HD 
ND 
NO 
MD 
ND 
NO 
ND 
NO 
ND 
ND 
HO 
ND 
HD 

Recovery 

NO 
NO 
m 

^ t w t . 
Units 

ug/kg 
ug/ta 
ug/kg 
ug/kg 
«g/kg 
ug/kg 
ug/kg 
«g/kg 

ug/kg 
ug/^ 
ug/^ 
ug/kg 
'*9^ 
ug/kg 
eg/kg 
ttfl/^ 
^(^ 
'^<& ug/kg 
ug/kg 
ug/ta 
ug/kg 
ug/ka 
ug/kg 
ug/^ 

% 
% 
% 

Reporting 
Liait 

34 
660 
660 
660 
660 
660 
660 
660 
34 
34 
34 
34 
34 
34 
66 
66 
66 
66 
34 
66 
66 
66 
66 
34 
34 
340 
3400 

D 

MO - Hot detected 
NA-Hot applicable 

Reporter! By: Steven HcKee Approved By: 

DRAR 

n 
J 



NPR-ll-i9'3-4 l i i : i a FRLi'l UiNrAGE COTPHUltS IU SiiDiVidD F.kjd 

Chlorinated Pesticides aad PCB's 
Target Conpound List (TCL) 

Method 8080 

Client Ha«e: RUST Envlrcment and Infrastructure 
Cllant ID: COHP-zmxmP-t-i 
lab ID: 034S56-0002-SA 
Matrix: ^ SOIL Sanpled: 17 HAR 94 
Authorized: 18 HAR 94 Prepared: 2S HAR 94 

Received*. 18 MAR 94 
Analyzed: 05 /JT! 94 

ParaMter 

Aldrin 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
alpfta-BHC 
beta-BHC 
deUa>f«c 
gama-SHC (Liadaao) 
alpha-Chlordane 
ganiMHCblordans 
4,4'-0DD 
4,4*-D06 
4,4'-D0T 
Dieldrin 
Eadosolfan I 
Endosulfan II 
Endosulfan sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Keptacblor epoxide 
Hathoxycbtor 
Toxaphene 

Surrogate 

Tetrach1oni-»-xy1 ene 
Olbutyl cblorendate 
Decachlorebl phenyl 

Result 

ND 
ND 
MD 
ND 
ND 

m 
KD 
ND 
NO 
NO 
HO 
NO 
HD 
NO 
NO 
RD 
RD 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
NO 
ND 
NO 

Recovery 

NO 
NO 
NO 

R e t w t . 
(htits 

«g/Jg 

ug/g 

ug/kg 
«g/Bl 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/kg 
ug/kg 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/kg 
ng/ta 
ug/ta 
ug/kg 
"S/kg 
ug/ta 
«g/ta 
ug/ta 
ug/ta 
ug/kg 

% 
% 
% 

Reporting 

34 
660 
660 
660 
660 
660 
660 
66Q 
34 
34 
34 
34 
34 
34 
66 
66 
68 
6& 
34 
66 
6» 
66 
66 
34 
34 

340 
3400 

D 

DRAFT 
NO - Not detected 
NA«Not applicable 

Reported Ry: Steven HcKee Approved By: 



RPR-11-1994 15:10 FRQI UlNTAGE COMPANIES TO 5251705 P.03 

Chlorinated Pesticides and PCB^s 
Target Coapound List (TCL) 

Hethod 808O 

Client Naae: ROST Environnent and Infrastructure 
Client ID: COMP-I/YCOHP-I-3 
Lab ID: 0343S&^1-SA 
Matrix: SOIL 
Authorized: 18 HAR 94 

Paraaeter 

Aldrin 
Aroclor 1016 
Aroclor 1221 
Aroclor 1232 
Aroclor 1242 
Aroclor 1248 
Aroclor 1254 
Aroclor 1260 
alPba-BHC 

dslta-BHC 
ga«ft-8HC (Lindane) 
alpba-Cblordaoe 
gaona-^lordane 
M^OOO 
4.4'-0OE 
4,4'-0DT 
Dieldrin 
Endosalfan I 
Endosulfan U 
Endosulfan sulfate 
Endrin 
Endrin ketone 
Heptachlor 
Heotacblor epoxide 
/fatboxycblor 
Toxaphene 

Sallied: 
Prepared: 

17 MAR 
25 HAR 

Result 

m 
ND 
ND 
NU 
ND 
ND 
NO 
NO 
ND 
NO 
ND 
ND 
ND 
») 
ND 
ND 
ND 
NO 
NO 
HI 
ND 
ND 
ND 
ND 
ND 
NO 
NO 

Received: 18 HAR 34 
Analyzed: 05 APR 94 

Surrogate 

Tetracbloro-ah-xyleae 
Oibotyl cblorendate 
Decachl orobipbenyl 

Recovery 

HO 
ND 
NO 

fet wt. 
Units 

ug/ta 
ug/kg 
og/kg 
ug/ta 
«g/kg 
«Mi/ta 
ug/ta 
ug/kg 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/kg 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/kg 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/kg 

Reporting 
Liait 

34 
660 
660 
660 
660 
660 
660 
660 
34 
S4 
34 
34 
34 
34 
66 
66 
66 
66 
34 
66 
66 
66 
66 
34 
34 

340 
3400 

X 
% 
% 

ND -i Not detected 
NA - Not applicable 

lieported By: Steven H<Xee Approved By: 

DRAFT 



H F R - 1 1 - 1 S 9 4 1 5 : 0 9 FRUT'I OiHTAOE CDJ'PftlSiES IU 

Volatile Organics 
Target Coapound List (TtL) 

Hethod 8240 
Client Kane: RUST EnviroBannt and Infrastructure 
Cllant 10: C0MP-3/VCOHP̂ 3-3 
L9lt IQl 034366-^N»3-SA 
^^V^\ . ?*I^ « .. Saaiplwl: 17 HAR 94 
Authorlzid: 18 HAR 94 Prepared: 28 HAR 94 
Surrogate 

1. 2H}1 dil oroethane><14 

Recovery 

101 % 

i>;dbl'rkx5 P . t J 7 

D 

Received: 18 MAR 94 
Analyzed: 29 MR 94 n 

Rote J : BafUlt i s detected below the reporting t inlt or la an 
estiaated conc«itratien. 

NO m Not detected 
MA • Mot applicable 

DRAFT 

Reported 9y; Ann Fairbanks 

n 

Approved Ry: Audrey Vemiero 



H P R - l l - i y y ^ 1 5 : 0 9 FHU1 IJINIAGE COMHHNttii IU ^jldblVkto P . 0 S 

Volatile Organics 
Target Cotmound List (TCL) 

Method 3240 

Client Naiae: RUST CnvironBent and Infrastructure 
Clfent IP; 
Lab ID: 
Matrix: 
Authorized: 

Paraneter 

C0HP-3/VCOMP-3-3 
034356>00O3-SA 
SOIL 
18 MAR 94 

Satqpled: 
Pr^arad: 

Acetone 
Benzene . 
RnmodicbioroMetnane 
Brcnofora 
BroMMtbaoe 
Z-Rutanone (MEK) 
carbon <tlsulfide . . 
Carbon tetracbToride 
Cfilorobenzene 
Cftloroetbane 
Chlorofom 
cbloromthane. 
DlbroWkcbloroDethane 
1.1-Oich1aroethano 
1) 2-Oicbl oroethane 
1} 1-Qichloroethene 
1,2-Oichloroethene 

(total) 
1.2-Oichloropropane 
cis-l,3*OfchloropropBne 
tran*-l,3-01chTonipropana 
Ethyl ^ z e n e 
2-HaxamHia 
Hathyiene chloride 
4-Kem1«2-pentanQne 

(MiBK) 
Styrene 
1,1,2,2-Tfltradiloroetbane 
Tetrachloroethene 
Toluene 
l,t,l-Tr1chloroBtbana 
1,1,2-Trf cbloroetbane 
Tricbloroathene 
Vinyl acetate 
Vinyl chloride 
Xylenes ( toUl ) 

Surrogate 

ToliieoeTdS 
4-Rranafl gorobenzene 

17 HAR 94 
28 KAR 94 

Result 

KD 
ND 
NO 
MO 
ND 
MO 
ND 
NO 
ND 
RO 
KD 
KO 
NO 
NO 
NO 
ND 

ND 
NO 
NO 
ND 

B 6 0 
NO 

240 

no 
ND 
ND 
NO 

1800 
ND 
ND 
NO 
M> 
ND 

6100 

Recovery 

115 
116 

(fet wt. 
Units 

ug/ta 
"3/ta 
«5/ta 
ug/ta 
ug/kg 
ug/ta 
ug/ta 
ug/ta 
ug/kg 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/kg 
ug/ta 
ug/kg 
ug/kg 
ug/ta 
ug/lcg 
ufl/kg 
ug/ta 
ug/ta 
og/kg 

ug/kg 
ug/ta 
ug/ta 
ug/kg 
ug/ta 

% 
% 

Received: 18 KAR 94 
Analyzed: 29 HAR 94 

Reporting 

1000 
500 
500 
SOO 
lOOO 
1000 
500 
500 
500 
1000 
600 
1000 
SOO 
500 
SOO 
500 

500 
500 
500 
500 
500 
iOOQ 
500 J 

1000 
500 
500 
500 
500 
500 
SOO 
500 
lOOO 
1000 
500 

(continued on following page) 

Reported Ry: Ann Fairbanks 

DRAFT 
m •> Mot detected 
lUt ^ Rot appl Iti^la 

Ai^roved Ry: Audrey Vmitiera 



HPR-11-1394 1 5 : 0 9 FRQ'I UlNTAGE COMPANIES TO 5261705 P . 0 5 

Volatile Organics 
Targat Coispcund List (TCL) 

Method 8240 

Client Kans: giST Environa»nt and Infrastructure 
Client 10: C0HP-2/VC0ffî Z-3 
Lab ID: 034356-400Z-SA 

Surrogate Recovery 

l,2'DIchloro«thane-d4 95 X 

NO = Hot detected ^KAr I 
NA-Not applicable 
Reported By: Ann Fairbanks Approved 8y: Audrey Vemiero 



ppR_li_igg4 15:0s FROM UlNTAGE COMPANIES TO 5261705 P. 04 

0 

Valitil'5 Cr^anlc? 
Target Coapound List (TCL) 

Hethod 8Z40 

Client Naae: RUST Environnent and Infrastructure 
Client 10; CQMP'2/VCQW«-2-3 
Ub ID: 034356-0002-SA 
Matrix: SOIL Saovled: 17 HAR 94 
Authorized: 18 HAR 94 Prepared: 28 HAR 94 

Received: 
Analyaad: 

18 MM 94 
29MNt 94 

Parameter 

Acatone 
Benzene 
RroRMdicbloronethane 
BrcMMfora 
Rronosekbane 
2-Butanone (HEK) 
Carbon dliuifide 
carbon tetrachloride 
Chlerobenzone 
Cbloroetbano 
Cblorofora 
Chlorinsthsne 
01 brMMChlorodftthace 
1,1-Dlchloroethane 
1,2-Dichlon)ettiane 
1 * I'^Dichloroethene 
1,2-0lchloroethette 

(toUl) 
] ,2-0idiloropro|nnQ 
eis-lfJ-Dicbloropropene 
trans«l,3-0ichloroprQpene 
Ethylbenzene 
2-HexanMe 
Kathylene chloride 
4-HBthyl-2-pentanane 

(MIBK) 
Styrene 
l,ly2»2-Tetrachloroethan« 
Tetrachloroethene 
Toluene 
I,l,]-Trich1oroethana 
I.1,2-rrfchloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
Xylenes (total) 
surrogate 

TolaenordO 
4-Braaof1 uorofaenzme 

Result 

HD 
380 
m 
KD 
ND 
NO 
ND 
ND 
KD 
m 
ND 
HD 
NO 
ND 
NP 
ND 

2200 
NO 
ND 
KD 

7200 
NO 
430 

MD 
NO 
NO 

22000 
16000 
NO 
ND 

39C0 
ND 

43000 

Recovery 

98 
103 

Wet vt. 
units 

ug/kg 
ug/kg 
ag/ta 
ug/ta 
ug/ta 

ug/ta 

ug/ta 
ug/ta 
ug/ta 

^1 
«g/ta 
ug/ta 
ug/ta 
ag/ta 
ug/ta 
ug/ta 
ug/kg 

ug/ta 
ug/ta 
" ^ ( ^ ug/kg 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/kg 

% 
% 

Reporting 
tlirtt 

2000 
1000 
1800 
1000 
2000 
2000 
1000 
1000 
1000 
2000 
IQOQ 
2000 
1000 
1000 
1000 
IQOO 

1000 
1000 
1000 
1000 
1000 
200O 
1000 
2000 
1000 
1000 
1000 
1000 
1000 
1000 
1000 
2000 
2000 
1000 

HD = Not detected 

NA - Hot applicable 

Reported By: Ann Fairbanks 

(continued on following page) DRAFT 

Approved ?y; Audrqr Vemiero 

0 
D 

Q 



fiPR-ll-19g4 15: e e FROM UINTAGE COMPANIES TQ 5261705 P .03 

Volatile Organics 
Target Compound List (TtL) 

Kertbod8240 

Client Nana: RUST Envlronaent and Infrastructure 
Client ID: COHP-I/VCQKP-1-3 
Lab ID: 034355-OOOl-SA 
Hatrix; SOU Sa^iledt 17 HAR 94 
Aatftorizad: 18 HAR 94 Prepared: 28 HAR 94 

Surrogate 

1.2-01chloroethana-d4 

Recovery 

119 % 

D 
D 

Received: 18 W R 94 
Analyzed: 29 HAR 94 D 

0 
D 
n 

D 
0 
D 
0 

Note J : Result fa detected below the reporting limit or is an 
esttaated concentration. 

NO « Not detected 
RA « Not applicable 

Raported 8y: Ann Fairbanks 

DRAFT 
u 

Approved Bjf: Audrey Vemiero 

Q 

Q 



flPR-11-1994 15:07 FROM OINTAGE COMPANIES TO 5261705 P .02 

Client Hane: 
Cltast 10: 
Lab ID: 
Matrix; 
Authorized: 

Paraneter 

Volatile Organics 
Target Coapound List (TCL) 

Hethod 8240 

RUST Environnent and Infrastructure 
COH^-l/VCOHP-I-3 
0343S6-OOOJ.-SA 
SOIL 
iaHAR94 

Sanpled: 17 HAR 94 
Prepared: 28 HAR 94 

Received: 18 HAR 94 
Jtiiilyiad: 29 MAR 94 

Acetone 
Benzme 
BroBfldichl orometfiane 
Broaofora 
BramDethane 
2-^ianone (HER) 
Carbon disnffide 
Carbon tetrachloride 
Chlorobanzane 
Chloroathane 
Chlorofom 
Chloroathane 
Dtbranochlormethane 
l,l-0idi7oroethane 
1,2-Dlchloroethane 
I.michloroethttte 
I,2-D1cblorQa(thene 

(total) 
I,2-Qichlon»ropane 
c1^l.3-01chioropropene 
trans-1,3-01 chloropropene 
Ethylbenzene 
2-Hexanoaa 
Hathvlene chloride 
4-Hethyl-2-pentaaone 

(HI6K} 
Styrene 
l,i*2,2-Tetrachloroethano 
Tetrachloroethene 
Toluene 
1. M-Hrichloroethano 
1,1,2-Trf chloroethane 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 
](ylenes (total) 

Surrogate 

ToluenoHfS 
4-SronofIuorobenzene • 

NO • Not detected 
NA- Rot applicable 

Reported Ry: Ann Fairbanks 

Rasult 

300 
m ND 
ND 
m ND 
M> 
m NO 
PO 
ND 
ND 
NO 
NO 
ND 
ND 
KD 
ND 
NO 
NO 

2700 
NO 
250 
NO 
MD 
ND 
ND 

56CO 
NO 
NO 
NO 
NO 
RD 

29000 

Recovery 

131 
131 

tfatwt. 
Uhfts 

ug/ta 
ug/ta 
ug/ta 
ug/k9 
ug/ta 
og/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/kg 
ug/kg 
ug/ta 
ug/kg 
og/kg 

ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/ta 
ug/kg 

ug/ta 
ug/kg 
ug/ta 
ug/ki 
ug/ta 
ug/ta 
ug/ta 
ag/ta 
ug/ta 
ug/ta 
ug/ta 

% 
% 

tllovfag page) 

Reporting 
Liult 

looo 
500 
SOO 
500 
1000 
1000 
500 
500 
500 
1000 
500 
1000 
SOO 
SOO 
SOO 
500 
500 
500 
SOO 
500 
SOO 
1000 
SOO 

lOOO 
500 
500 
500 
500 
500 
500 
500 
1000 
lOOD 
500 

r 
L 

Approved Sy: Audrey Vemiero 

DRAFT 

D 
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t.jflY-23-1994 09:3a FROM UINTAGE COMPANIES TO 5361705 P. 01 

î ( 
ENVIRONMENT& 
INFRASTRUCTURE Fwc Transmittal 

Dale: 

Time: 

Ta . • R - ? W ^ 4 K / ( 1 e^ 

w ^ a r s " ENVIRONMENT& 
i^Lat fa i INFRASTRUCTURE 

MafkM.Scctt,PS 
Sem'or&igiifeer 

TTlORtHonBlnL. Suite 102 
Oifatadb Spimjf, CO S092H079 

Td.ai9)52«7lX} 
FAX(739)531-<5« O 

r»n^.v. FfO^i/c^rOM (BC.l\(^ 
Giy/Slaie: 

Fax^^>^. Sz^noff 1-

From: 

/oh/ProjcctNoc. 

Total Pages Induding^is Î agK . ^ 

GuntnenU: 

V 

. 

:K^^* 

. 
\ 

* * 

- • - • 

FcrOrigmeaor; 

Retuni Orisiaal 

Far Operator: 

Date Sent 

30 Y« 

• • 

D No D Pkkop 

Time 

~ 

BY 

In case 0fUan8mis$k}nptDb]enii5,p]ea» call: (303)694-6660 
R«v.7;93 

D 

D 

PDKA^oicni 



D 

Q 

D 

MAY-23-1994 09:39 FRCM UJNTAGE COMPANIES TO ^^^'^^„,.^:^^ 

Toxicity Characteristic Hetals 
Tap Leachato 

Client Haae: RUST EnvlronMnt and Znfrastrycturo 
Client ID: CCMP-l/VCC«P-l-3 
Lab ID: 035093.0001>SA S;asel«(J: 17 MAR 94 Uachod: 22 HAY 34 
Matrix: SOIL Received: 18 IttR 94 Prepared: See BoTow 

Authorized: 27 APR 94 Analyzed: See Balov 

Roporting Analytical Propared Aiwlyzod 
Paraaster ResuU imits Lisit Hethod Date Date 

Arsonic HO Ttq/l 0.20 6010 1« HAY 94 |g HAY 94 
Banua 2.8 «g/L 0.020 6010 26 RAY 94 18 HAY 94 8 
Cadlrius HO ag/L O.OIO 6010 26 HAY 94 18 MAY 94 
Chroaiun NO aig/L 0.020 6010 1« HAY 94 18 KAY 94 
Lead 0.14 sg/L 0.20 6020 lo ̂ Y 94 13 HAY 94 
Solsniua KO sg/L 0.40 6010 1$ »AY 9413 i^Y 94 
Silver ND eg/L 0.020 6010 15 KAY S4 13 M Y 94 

D 

D 

Kott B : Coapound i s also detected in the blank. 

MO - Hot detected 
HA - Rot applicable 

Reported ftr: Scott Heidawi Approved By: Richard PersicMtto 



MAY-23-1994^ 0 ? i 3 9 ..FRCT1_ Ulj>|TAGE COTFANIES 
1'.' . .-V .. • ; •• •• . V . '"• 

TO 5261705 P. 03 

Toxicity Characteristic Hatals 
TCLP Leachate 

Client Kaaio: RUST Envtrossent and Infrastructure 
Client ID: COHP-2/VC0HP-2-3 
Lab ID: 035093-0002>3A Saopled: 17 HAR 34 
Hatrix: SOIL Racsived: 18 HAR 94 

Authorized: 27 A."! 94 

Leached: 12 HAY 34 
Pr^irt i : S M Solstf 
JMiaiyzed: S M Below D 

Parantor 

Arsanic 
BarittB 
Cat̂ ivB 
PiroBiiia 
Lead 
S«1en1u3i 
Silvsr 

RBSDU 

0.091 
I.S 
0.018 
0.0085 
0*39 

HD 
HD 

Units 

•g/L 
«g/L 
ag/t 
sg/L 
»g/L 
BS/L 

Reporting Analytical 
LlMit Hflthod 

Prepared Ana1y2«d 
Date Oate 

0.20 
0.020 
O.OiO 
0.020 
0.10 
0.40 
0.^0 

6010 
6010 
6010 
6010 
6019 
6010 
6910 

16 KAY 94 
16 HAY 94 
16 HAY 
IS HAY 
25 HAY 
15 HAT 
26 HAY 

S4 
94 
94 
94 
94 

18 KAY 
18 HAY 
28 HAY 
13 KAY 
13 HAY 
18 KAY 
18 HAY 

94 
94 
94 
94 
94 
94 
94 D 

D 

Rott J : Result Is detected below the reporting Haft or Is an 
estlsated concentration. 

Rote B : Coapound Is else ̂ tacted In the blank. 

KO • Not detected 
HA m Hot appllc^le 

Reported Ry: Scott Heldeawi Approved By: Richard Perslcbitte 

\. 



r iAY-23-1994 0 9 : 3 9 FRCTI UINTAGE COMPANIES TO 5261705 P.04 

. » • • « . 

D 
0 
D 
Q 

Toxicity Characteristic Hetals 
TCIP Uacftate 

Client Haste: RUST Envlronsent and Infrastructure 
Cl lwt ID: COHP-S/VCOHP-a-S 
Lab ID: 03$C93-CG03-SA Sesspled: 17 f»R 94 leached: 12 RAY 94 
Hatrix: SOIL Received: 18 HAR 54 Prepared: Sea Below 

Aathorlzed: 27 APR 94 Analyzed: See Below 

Reporting Analytical Prepared Analyzed 
Paraaetar Reselt Units ^ i a l t Hethod Date Date 

Arsenic HD n / l 0.20 €019 26 RAY 94 18 HAY 94 
BaHua 2.7 ag/L 0.020 6010 26 KAY 94 »KAY 94 8 
Caiteliae 0.02B ag/L 0.020 6020 26 KAY 94 28 HAY 94 
Cbrealtstt ND ag/L 0.020 6010 26 KAY 94 28 HAY 94 
Lead HD . m i l 0.20 6010 25 KAY 94 18 HAY 94 
Seleniua ND I S A 0.40 5010 15 KAY 94 18 SAY 94 
Silver HD i^/L 0.020 5010 15 RAY 94 13 HAY 34 

D Hete B ; Cespoend la also detected la the blank. 

Iffi • Hot detected 
HA » Hot applicable 

Reported Ry: Scott Meideaan Approved By: Rfchanl Perslcbitte 

0 



MAY-53-19S4 09:40 FROM UINTAGE COMPANIES TO 5261705 P.05 
" • ' ' • . . ^ • . . . , . - i . ., . w . . . . V - : . - • ' - ••— • - • • - • • . • . - - . • • — JTJi r . 

QC LOT ASSISREST REPORT T 
HataU Analysis and Preparation [__ 

laboratory _ ^ ^ 1st Ssabar CC Rsm Hnaber T 
SaiVleHarfw QC Hatrix QC Category (CCS) (SCS/SLA.'a) L 
035093-0001-SA LEftQWmE ICP-TL • IB HAY 94-9X 16 HAY 94-9A ^ 
035093-C002-SA LEACHATE ICP-TL 16 RAY 94-9X 15 KAY 94-9A f l 
03$093-0003-SA LEACHATE ICP-TL . 16 HAY 94.>9X 16 MAY 94-9A L 



MAY-23-1994 09:40 FRCM UINTAGE COMPANIES TO 
•>i^ i * ^ i;,»«*^ 

5261705 P.06 

OOPLICATE COHTTOl SAKPLE REPORT 
Hetals Analysis and Preparatloa 

Analyte Spijced 
Concentration 

DCSl 
Heasnred 

DCSZ AVO 

Accuracy 
Avers9e(») 

DCS l ial ts 

Precision 
(RPOl 

DCS Liait 

Cataaory: .ICP-TL 
HatHx: LSACHATE ^^ 
QC Lot: 16 HAT 94-9X 
Concentration Uni ts : ag/L 

Aleslnum 
Antiaony 
ArsMie 
BariuB 
Beryll lea 
CadeitSft 
Cbroaiun 
Cobalt 
Copper 
Iron 
Lead 
Kanoanese 
Hicial 
Selenfua 
Silver 
Vanad1« 
Zinc 

2.0 
0.50 
0.50 
2.0 

0.050 
0.050 

0.20 
0.50 
0.25 
l.OO 
O.SO 
0.50 
0.50 
0,5 

0.050 
0.50 
O.SO 

1.91 
0.532 
0.490 

1.95 
0.0484 
0.0S71 

0.20S 
0.495 
0.244 
0.903 
0.510 
0.483 
0.480 
0.518 

0.0487 
0.451 
0.501 

2.02 
0-471 
0.457 

2.04 
0.0529 
0.0505 
0.207 
0.504 
0.250 
0.966 
0.302 
0.502 
0.493 
0.455 

0.0452 
0.474 
0.527 

1.96 
0.S02 
0.474 

2.00 
0.0S05 
0.0538 

0.205 
O.SOO 
0.247 
0.935 
O.SOS 
0.494 
0.489 
0.492 

9.0470 
0.463 
0.524 

98 
200 
95 

100 
201 
203 
203 
200 
99 
93 

201 
99 
98 n 
94 
93 

203 

80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 
80-120 

5.3 
12 

7.1 
3.3 
S.f 

12 
2.2 
1.8 
2.5 
6.3 
1.6 
3.3 
3.7 

12 
7.3 
5.0 
5.1 

20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 

D 
Calculations are perforaed before rouidlng to avoid reond-off v r r o n In calculated resul t s . 



MAY-23-1994 _09:40 FROM UINTAGE COMPANIES TO ^ 5261705 P.07 

HETKCO O L A H X REPORT 
Hetals Analysis and Pr^aratlcn 

Analyte Resalt Units Ifalt"' 

Test: ICP-OTC-TCLP-l 
Hatrix: SOIL 
QC U t : Io t&f 54-9X (^ ^ n : IS HAY 94-9A 

Arsenic tO 
Bariun 0.11 
Caealua iR) 
Chroalua (8 
U ^ HD 
Seleniua ND 
Silver NO 

D 
BB/L 
ag/L 
S/L 
ssg/L 
S/t ag/L 
ag/L 

0.20 
0.020 
0.010 
0.020 
0.10 
0.49 

0.020 
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Analytical Data for City of Colorado Springs Water System 
Colorado Springs, 1994 
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CirV OF COLORADO SPRINGS 1993 WATER QUAUTY SUMMARY 
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SYSTEM: MESA PLANT EFFLUENT 

ANALYSIS 

Physical 
Turbidity, NTU 
Color Intensity 
Threshold Odor Number 
CNorine Residual 
Temperature, Centigrade 

Mioroblfilfiflisal 
Total Coliform(TC)/100 ml 

Inoraanic Chemicals 
Ruoride 
Nitrate 
Chloride ' 
pH 
Sulfate 
Total Dissolved Solids 
HC03 Alkalinity as CaCOS 
Hardness as CaC03 
Silica 
Specific Conductance, um 
Metals 

Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Lead 
Copper 
Iron 
Manganese 
Zinc 
Aluminum 
Sodium 
Potassium 

Oraanic Ctiemleals 
Total Trihalomethanes 
Volatile Organic Chemicals 

Benzene 
Carbon Tetrachloride 
p-Dichlorobenzene 
1,2-Dichloroethana . 
1,1-Dichlorethene 
1,1,1-Trichloroethane 
Trichloroethene 
Vinyl Chloride 

Pesticides 
Undone 
Endrin 
Methoxychlor 
Toxaphene 

Herbicides 
2,4-D 
Silvex 

NL = no limits set 

MCL 

1 
15* 

3* 
NL 
NL 

0-

4.0,2.0 • 
10.0 

250 • 
6.5-8.5* 

250-
500* 

NL 
NL 
NL 
NL 

0.006 
0.05 

1 
0.004 
0.010 

0.05 
0.002 

0.1 
0.01 
0.05 

0.002 
-
* 

0.30* 
0.050" 

5.0* 
NL 
NL 
NL 

0.100 

0.005 
0.005 
0.075 
0.005 
0.007 

0.20 
0.005 
0.002 

0.004 
0.0002 

0.1 
0.005 

0.1 
0.01 

AVERAGE 

0.05 
2 

1.3 
0.65 

9 

0 

1.62 
0.19 

5.7 

9.2 
76 
42 
43 

7.5 
129 

<0.001 
<0.004 

0.019 
<0.0004 

<0.00010 
<0.0004 
< 0.0002 

<0.005 
<0.0010 
<0.0005 
<0.0010 
<0.0010 

0.006 
<0.08 
<0.04 
<0.01 
0.058 

10 
1.5 

0.032 

< 0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 

<0.0001 
<0.0001 
<0.0002 -

< 0.002 

<0.005 
<0.002 

MINIMUM 

0.02 
1 

1.0 
0.55 

5 

0 

1.21 
0.12 

3.4 
7.86 

8.2 
68 
32 
31 
6.3 
101 

<0.001 
<0.004 

0.014 
<0.0004 

<0.00010 
<0.0004 
< 0.0002 

<0.005 
<0.0010 
<0.0005 
<0.0010 
<0.0010 

0.002 
<0.08 
<0.04 
<0.01 
0.045 

9.6 
1.3 

0.028 

<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 

<0.0001 
<0.0001 
<0.0002 

<0.002 

<0.005 
<0.002 

MAXIMUM 

0.10 
5 

1.4 
0.80 

17 

0 

2.11 
0.28 

8.1 
8.28 
11.2 

84 
52 
52 

9.6 
160 

<0.001 
<0.004 

0.025 
< 0.0004 

<0.00010 
<0.0004 
<0.0002 

<0.005 
< 0.0010 
< 0.0005 
<0.0010 
<0.0010 

0.010 
<0.08 
<0.04 
<0.01 
0.075 

11 
1.8 

0.035 

<0.0005 
< 0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
< 0.0005 
<0.0005 

<0.0001 
<0.0001 
<0.0002 

<0.002 

< 0.005 
<0.002 

* s Secondary nonenforceable standard, established for aesthetic reasons. 
* = May be determined by the State. 
MCL = Maximum Contaminant Level, reported in milligrams/liter, except where noted. 
' = 5 % of all samples can be TC positive if confirmation is TC, not fecal coliform. 



CITY OF COLORADO SPRINGS - -
1991 WATER QUALITY SUMMARY 

D 

SYSTEM: PINELLO HELLS 

ANALYSIS MCL AVERAOE MINIMUM MAXIMUM 

Phvslcnl 
Turbidity, NTU 
Color mcensity 
Tbresbold Odor Number 
Chlorine Residual, 
Temperature, Centigrade 

Microbioloaical 
Total coli£orm/100 ml 

Inoraanic Chemicals 
Fluoride 
Nitrate 
Chloride 
PH 
Sulfate 
Total Dissolved Solids 
HC03 AlJcalinity as CaC03 
Hardness as CaC03 
Silica 
Ammonia 
Specific Conductance, umhoa 
Hetals 
Arsenic 
Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
Copper 
Iron 
Manganese 
Zinc 
Aluminum 
Sodium 
FotasBiuffl 

Orcanic Chemicals 

1 
15* 
3* 
NL 
NL 

1 

4.0,2,0* 
10.0 
250* 

6.5-8.5* 
250* 
500* 
NL 
NL 
NL 
NL 
NL 

0.05 
1 

0.010 
0.05 
0.05 
0.002 
0.01 
0.05 
1.0* 
0.30* 
O.OSO* 

5.0* 
NL 
NL 
NL 

0.64 
2 

1.2 
0.62 
14 

0 

0.95 
6.48 
22 

67.2 
375 
163 
216 
24.3 
<0.05 
559 

<0.004 
0.099 

<0.0001 
0.0007 
<0.001 
<0.0002 
0.003 

<0.0005 
<0.012 
<0.040 
<0.020 
<0.O0S 
<0.00S 

34 
3.3 

0.09 
1 

1.0 
0.65 
13 

0 

0.90 
6.31 
21 

7.17 
63.1 
372 
160 
207 
24.0 
<0.05 
550 

<0.004 
0.088 

<0.0001 
0.0007 
<0.001 
<0.0002 
0.003 

<0.0005 
<0.012 
<0.040 
<0.020 
<0.005 
<0.005 

34 
3.2 

1.17 
3 

1.4 
0.90 
15 

0 

0.99 
6.64 
23 

7.17 
71.3 
378 
166 
224 
24.6 
<0.05 
568 

<0.004 
0.110 

<0.0001 
0.0007 
<0.001 
<0.0002 
0.003 

<0.0005 
<0.012 
<0.040 
<0.020 
0.006 
<0.005 

35 
3.4 

Total Trihalomethanes 
Volatile Organic Chemicals 
Benzene 
Carbon Tetrachloride 
p-Dichlorobenzene 
1,2-Dichloroethane 
1,1-Dichlorethene 
1,1,1-Trichloroethane 
Trichloroethene 
Vinyl Chloride 

Pesticides 
Lindane 
Endrin 
Methoxychlor 
Toxaphene 

Herbicides 
2,4-0 
Silvex 

0.100 0.007 0.007 0.007 

0.005 
0.005 
0.075 
0.005 
0.007 
0.20 
0.005 
0.002 

0.004 
0.0002 

0.1 
0.005 

0.1 
0.01 

<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 

<0.0001 
<0.0001 
<0.0002 
<0.002 

<0.005 
<0.002 

<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 

<0.0001 
<0.0001 
<0.0002 
<0.002 

<0.005 
<0.002 

<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 

<0.0001 
<0.0001 
<0.0002 
<0.002 

<0.005 
<0.002 

D 
MCLs are reported in mg/l except where noted. 
* • Secondary standard 
"SE"- no limits set 



Cmr OF COLORADO SPRINGS 1993 WATER QUALITY SUMMARY 

SYSTEM: FOUNTAIN VALLEY PLANT EFFLUENT 
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ANALYSIS 

Physical 
Turbidity, NTU 
Color Intensity 
Threshold Odor Number 
Chlorine Residual 
Temperature, Centigrade 

Microbioloaical 
Total Coliform(TC)/100 ml 

InQfflflnlc Chemlpals 
Fluoride 
Nitrate 
Chloride 
pH 
Sulfate 
Total Dissolved Solids 
HC03 Alkslinity as CaC03 
Hardness as CaC03 
Silica 
Specific Conductance, um 
Metals 

Antimony 
Arsenic 
Barium 
Beryllium 
Cedmium 
Chromium 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Lead 
Copper 
Iron 
Manganese 
Zinc 
Aluminum 
Sodium 
Potassium 

Oraanic Chemicals 
Total Trihalomethanes 
Volatile Organic Chemicals 

Benzene 
Cerbon Tetrachloride 
p-Dichlorobenzane 
1,2-Dichloroethane 
1,1-Dichlorethene 
1,1,1 -Trichloroethane 
Trichloroethene 
Vinyl Chloride 

Pesticides 
Undane 
Endrin 
Methoxychlor 
Toxaphene 

Herbicides 
2,4-D 
Silvex 

MCL 

• 
1 

15* 
3» 
NL 
NL 

0-

4.0,2.0 • 
10.0 

250* 
6.5-8.5* 

250* 
500* 

NL 
NL 
NL 
NL 

0.006 
0.05 

1 
0.004 
0.010 

0.05 
0.002 

0.1 
0.01 
0.05 

0.002 
* 
• 

0.30* 
0.050* 

5.0* 
NL 
NL 
NL 

0.100 

0.005 
0.005 
0.075 
0.005 
0.007 

0.20 
0.005 
0.002 

0.004 
0.0002 

0.1 
0.005 

0.1 
0.01 

AVERAGE 

0.03 
2 

1.3 
1.1 
14 

0 

0.45 
0.21 

9.1 

111 
283 

98 
189 
7.7 
441 

<0.001 
< 0.004 . 

0.062 
<0.0004 

<0.00010 
<0.0004 
<0.0002 

<0.005 
0.0024 

<0.0005 
<0.0010 
<0.0010 

0.008 
<0.08 
<0.04 
<0.01 
0.059 

20 
2.7 

0.053 

<0.0005 
<0.0005 
<0.0005 
<0.0005 
< 0.0005 
<0.0005 • 
<0.0005 
< 0.0005 

<0.0001 
< 0.0001 
<0.0002 

<0.002 

<0.005 
<0.002 

MINIMUM 

0.01 
1 

1.0 
0.95 

8 

0 

0.30 
0.08 

5.3 
7.36 

63 
176 

66 
118 
6.2 

282 

< 0.001 
<0.004 

0.041 
<0.0004 

<0.00010 
<0.0004 
<0.0002 

< 0.005 
0.0011 

<0.0005 
<0.0010 
<0.0010 

0.005 
<0.08 
<0.04 
<0.01 
0.035 

12 
2.0 

0.044 

<0.0005 
<0.0005 
<0.0005 
<0.0005 
<0.0005 
< 0.0005 
<0.0005 
<0.0005 

<0.0001 
< 0.0001 
<0.0002 

<0.002 

< 0.005 
<0.002 

MAXIMUM 

0.05 
4 

2.0 
1.2 
20 

0 

0.58 
0.29 
12.0 
7.81 
148 
366 
124 
242 
9.4 

557 

<0.001 
<0.004 

0.077 
<0.0004 

<0.00010 
0.0004 

<0.0002 
<0.005 
0.0030 

<0.0005 
<0.0010 
<0.0010 

0.012 
<0.08 
<0.04 
<0.01 
0.080 

26 
3.3 

0.063 

<0.0005 
<0.0005 
<0.0005 
< 0.0005 
<0.0005 
<0.0005 
<0.0005 
< 0.0005 

<0.0001 
<0.0001 
<0.0002 

<0.002 

<0.00S 
<0.002 

NL .: no limits set 
* .: Secondary nonenforceable standard, established for aesthetic reasons. 

= May be determined by the State. 
MCL = Maximum Contaminant Level, reported in milligrams/liter, except where noted. 
' s 5 % of all samples can be TC positive'if confirmation is'TC, not fecal coliform. 




